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SATURDAY, MARCH 17, 1900. 


NEW LOBES: 


LIQUID AIR PROMOTION AGAIN. 

We had occasion some months ago to refer to the 
unblushing attempts which were being made by so- 
ealled Liquid Air Companies to entice the public into 
the purchase of their stock. The storm of criticism 
which was leveled at these concerns by the technical 
press of the country caused the promoters to take to 
cover, with the welcome result that for the past. few 
months the columns of the daily press have failed to be 
disfigured with the familiar liquid air advertisements. 

It is evident, however, that ‘‘ the snake was scotched, 
not killed,” and that liquid air victims are as easily 
caught as liquid air profits are readily realized by the 
promoters. Not content with the Boston experience, 
the liquid air conspiracy has again taken the field, 
this time choosing New York city as the center of its 
operations. It is evident that the organizers of the 
latest **Company” are satisfied that the name of 
“'Yripler” is one to conjure with in drawing the dol- 
lars from the pockets of the unsuspecting and all-too- 
little-informed investor. We have never hesitated to 
give Mr. Tripler every credit for his perseverance 
and mechanical ingenuity, and as the first gentleman 
to manufacture liquid air in commercial quantities in 
this country he deserves ull -praise. But when 
he lends his name to such a ridiculous and impossible 
statement of the uses to which liquid air may be put 
as appears in the latest advertisements of the company 
which bears his name, he is evidently tearing down 
with his left hand the reputation he has built up with 
his right. 

We are compelled to take up this subject in our col- 
uilmns in order to answer the large number of corre- 
spondents who have written to this office asking for 
advice before they subscribe to the stock of a concern 
so full of alluring promises of profit. It is our convic- 
tion that liquid air, has never made a dollar for its in- 
vestors along the lines which are indicated in the 
advertisements of such companies as the one in ques- 
tion. We recommend any of our readers who are con- 
templating the purchase of liquid air stock to read 
carefully the contribution, on the accompanying page, 
trom Mr. Hudson Maxim, who by the way, is quoted in 
The prospectus as one of the consulting engineers of the 
Tripler Liquid Air Company. Of the many claims 
made, there is one which is alone sufficient to stamp 
the whole scheme as being either of a very dubious 
character, or based upon a complete iguorance of the 
elementary laws of physics. In auswer to the claim 
that ‘* the use of liquid air in the generation of power 
on land and sea will reduce the cost to one-half of that 
now paid,” Mr. Maxim shows that the ‘ Teutonic” 
would have to carry for a seven-days’ voyage more 
than enough liquid air to float the vessel itself, and 
that the cost for a single trip across the ocean would 
be a mere nominal sum of $174,560, this being the 
amount that it would cost to save about a half of. the 
coal bill. 

While it may be possible to find a commercial use 
for liquid air in the field of explosives along the lines 
indicated by Mr. Maxim, it would require a veritable 
boom in the sale of liquid-air cartridges to pay for the 
trip of one liquid-air-propelled “Teutonic.” While it 
does not come within our province to advise correspon- 
dents who have written us whether they should or 
should not invest in liquid air companies, it is strictly 
within our province to warn them that many of the 
claims that are made by these companies are impossible 
and ridiculous. 


THE CONSTRUCTION OF WARSHIPS AT GOVERNMENT 
NAVY YARDS. 

A hearing.on the question as to whether it is expe- 
dient that warships should be constructed at the Brook- 
lyn Navy Yard is now being held before the House 
Committee on Naval Affairs. An influential committee 
of Brooklyn citizens, in which is included the former 
master machinist of the Brooklyn Navy Yard, is pre- 
senting a very strong case in favor of such construc- 
tion, and there is no denying that the proposal thus put 
forward of the highest importance, touching as it does 
the whole question of the future growth and efficiency 
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of our navy. Chief Naval Constructor Hichborn is favor- 
able to the construction of naval vessels in the Gov- 
ernment’s yards, and in this he is earnestly seconded 
by Naval Constructor Bowles, who for many years 
past has been an earnest advocate of this policy. Mr. 
Bowles has had personal supervision of the building 
of some of our most important ships, and is particu- 
larly well qualified to judge of the somewhat complex 
question as to whether the Government yards can com- 
pete successfully with the well-equipped establish- 
ments at Philadelphia, Newport News, and San 
Francisco. 

Before presenting the arguments in favor of the con- 
struction of vessels in the Government’s yards, it is 
necessary to consider the rather disconcerning fact 
that the warships already constructed at the navy 
vards have cost considerable more than those which 
were built by private firms. If we take the two battle- 
ships, ‘* Texas” and ** Indiana,” we find that the former 
which was constructed at the Norfolk navy yard, cost 
per ton of finished vessel, $819.97, whereas the ‘‘ Indi- 
ana,” built by the Cramps, if we include a claim for 
damages due to delay insupply of armor of $483,009, cost 
$724 per ton. The increased cost of the government-built 
vessel is explained by the abnormal conditions under 
which she was constructed, conditions which were so 
adverse as torender it surprising, not that the differ- 
ence in cost was so great, but that it was not greater. 
Inthe first place, when, in 1889, the ‘'Texas” was ordered 
built at Norfolk, that navy yard was practically with- 
out tools to do the work. Nota single vessel had been 
constructed. there for twenty-five years, and at no time 
in its history had a ship been built there of iron or 
steel. The existing plant was merely such as was neces- 
sary for the construction of wooden vessels, and auyone 
who has visited a shipbuilding yard of the latter type 
will understand how serious a task confronted the 
naval constructor who was told to go ahead and build 
an intricate modern battleship in such a place, and 
withsucha “plentiful lack ” of facilities. The problem 
was not merely to build a ship, but to build the neces- 
sary tools as well—a complication which enormously 
increased the cost of the vessel. 

In the second place, to these technical difficulties 
were added others of a political nature. On the 
day on which the construction of the ‘t Texas” was 
begun, the naval constructor in charge received notice 
that eleven new foremen had been appointed on 
the work and it was found that not one of these 
political heelers had the slightest knowledge of the art 
of shipbuilding. If matters were unfavorable at Nor- 
folk, they were even worse at the Brooklyn yard, where 
in 1888, the construction of the ‘‘Maine” was com- 
menced; for it was a hotbed of political corruption, 
and was even more devoid than Norfolk of facilities for 
the construction of a modern warship. At both these 
yards the creation of ashipbuilding plant and the educa- 
tion of a large body of mechanics and foremen, coupled 
with the exasperating delays of a cumbersome system 
of red tape in the administration of the yards, was 
answerable for costly delays in the completion of the 
two ships, seven years intervening in the case of the 
** Maine,” from the date of laying her keel to the date 
of her first commission. In view of these facts it is sur- 
prising that the government-built vessels should have 
come as close in cost as they did to the ships built in 
private and well-equipped yards which were entirely 
free from the encumbrances above noted. 

It is the unanimous opinion of our corps of naval 
constructors that if the yards at Brooklyn, Norfolk, 
and Mare Island always had one or more warships 
upon the stocks, it would be possible to turn them out 
at the same, and probably at somewhat less cost, than 
that of the ships which are built by contract in private 
yards. Granting then that the ships could be turned 
out merely at the same cost, the question arises as to 
what advantages are to be gained by construction in 
the Government’s yards? The following are the chief 
advantages ainong many : 

Firstly.—At present the yards are occupied ‘merely with 
repairs and refitting. As this work is intermittent, the 
force at the yards is constantly changing, and during 
the slack seasons more or less of the costly plant is 
lyingidle. To prevent this and to retain the services 
of skilled operators there is an instinctive tendency to 
prolong repairs and tide over to a busier season. If 
there were always two or three ships on the stocks, the 
whole plant would be regularly employed. It would 
then be possible to maintain a thoroughly efficient and 
permanent organization at the yard with considerable 
resulting economy. At the Brooklyn yard, for in- 
stance, it is possible to employ at present 4,000 men in 
the construction department alone, and with compara- 
tively slight addition to the plant it would be possible 
to employ 6,000 men. 

Secondly.—The construction of warships at the yards 
would offer a valuable opportunity for training a corps 
of efficient inspectors for overseeing the construction 
of government vessels that are built by contract. 
There is a great demand for young men who are cou- 
petent to oversee contract work, and they would 
easily pick upin the government yards the necessary 
experience. 
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Thirdly.—The high class of work done in the govern- 
ment yards would act favorably in competition with 
private work by setting a high standard of workman- 
ship. While it is true that in some of the government- 
built vessels, as in those constructed bv private con- 
tract, there have been defects of design, there has never 
been any complaint of faulty workmanship in the gov- 
ernment-built vessels, all of which has proved to be of 
first-class and thoroughly durable character. 

Fourthly.—While it is the belief of naval constructors 
that ships could be built at least as cheaply under ex- 
isting conditions, they are satisfied that if badly needed 
reforms were made in the cumbersome and expensive 
methods of administration of the yards, it would be 
possible to effect a stillfurther and considerable reduc- 
tion in the cost per ton of navy-built ships. One of 
the most expensive, and certainly the most exasperat- 
ing of the present red-tape methods, is the regulation 
which requires that bids shall be asked for the supply 
of any material, even in small quantities, that may be 
required at the navy yards. This results in frequent 
and very costly interruptions and delays in the work. 
It is a well-known fact that other things being equal 
the cost of aship decreases in the exact ratio of the 
speed with which it can be built; in other words that 
it pays to “rush” the construction. The quickest 
built ship will be the cheapest, 

Fifthly.—That navy yard construction of warships 
would have distinct advantages in economy over that 
carried on in private yards, is due to the fact that there 
would be no charges for depreciation or interest on the 
money invested, and that there would be no charges 
for administration, professional oversight, drafting and 
clerical work, the expenses of which are carried by 
otherappropriations. Again, the navy yards do not have 
to reckon in profits, and it would not be necessary for 
them to add the large percentage which a constructor 
must include his total estimate of cost. : 

Sixthly.—By keeping in check any tendency fora 
combination among the constructors to place their 
bids at unreasonable figures, the continual turning out 
of governinent-buiit ships, at a reasonable cost per 
ton, would constitute an excellent safeguard of the in- 
terests of the nation. 

Lastly, if the proposed measure is carried out, not 
merely with regard to the Brooklyn yard, but to the 
others mentioned, the total warship-building capacity 
would be doubled at a stroke—a consideration whicn 
of itself should be sufficient to induce Congress to take 
favorable action on the question. The enormous in- 
crease whichis being made in the navies of the Conti 
nental powers, whose interests in the great commercial 
war of the day are bound to come into violent conflict 
with our own, should be a warning to us to stand 
ready to double, if necessary, our present rate of outpat 
of war vessels. At a comparatively slight expense it 
would be possible to add the navy yards at Brooklyn, 
Norfolk and Mare Island to our all too small list of 
available warship-building yards. 

CN a ee 
THE WORK OF THE DIVISON OF CHEMISTRY OF 
THE DEPARTMENT OF AGRICULTURE. 

The work of the Division of Chemistry of the Depart- 
mentof Agriculture, which is under the direction of Dr. 
H. W. Wiley, is of great importance. The old quarters 
of the division have been found to be totally inade- 
quate for its increasing labors, the old building was va- 
eated and temporary quarters were found for the force, 
and much of the materiai and apparatus as was neces- 
sary for the work was transferred to Columbian Uni- 
versity during the summer, and the laboratory work 
was even carried on after the regular laboratories had 
to be turned over to the students. In spite of the in- 
adequate laboratory facilities for and delay in get- 
ting into the new building, a great deal of work was 
done during the fiscal year ending January 30, 1899. 
The association known as the Association of Official 
Agricultural Chemists has been in existence for about 
fifteen years and is composed primarily of chemists of 
agricultural experiment stations and agricultural col- 
leges and it also adimits to memberships all chemists 
employed in the control of food products by any State 
or municipality. The meetings of the association are 
held under the auspices of the Department of Agricul- 
ture and its work has thus assumed a degree of 
authority which may be regarded as official. The 
methods of analysis adopted by this association have 
been legalized by the courts in various parts of the 
country. The Division of Chemistry co-operates with 
the association in its valuable work. The reports of 
the association are issued as bulletins of the Division 
of Chemistry. The chief work of this kind which is ac- 
complished during the past year was the revision of 
the entire methods of analyses of the association on all 
of its subjects, and this bulletin has been recognized as 
au authority iu all parts of the world, and its contents 
has been reprinted in most of the languages of science. 
The effect of this organized effort on the part of agri- 
cultural chemists has been so pronounced as to induce 
other nations to follow the exainple which this country 
has set. It isto be hoped that Congress will see its 
way clear to acknowledge the association to be an 
official advisor of the government, or by recognizing it 
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in some way as by a vote for supplies. 
has neither treasurer nor funds. 

The study of soils under identical conditions, as il- 
lustrated and described in the SCIENTIFIC AMERICAN 
for December 3, 1898, has been carried on, and the re- 
sults may be regarded as important. By far the 
greater part of the force of the division during the 
past fiscal year has been employed in the investigation 
of food products. The particular subject of food study 
which has been investigated is the preservation of 
meat by sterilization, otherwise known to commerce as 
‘canned corn beef” and ‘tcanned roast beef.” The 
scope of the investigation has been twofold. In the 
first place, the chemical composition and nutritive 
value of the meats have been determined. The re- 
sults of. this investigation has been to supply us witha 
definite idea of the food value of all the various pro- 
ducts which have been examined carefully, and sys- 
tematic research has been made for preservatives of 
all kinds which may have been used in or on these 
meats. Investigations have been also carried on in 
the culture of sugar beets and the production of beet 
sugar. Many thousands of samples have been re- 
ceived and careful analyses have been made, the re- 
sults of which work were valuable in defining with 
greater accuracy the lines of the most successful beet 
culture in the country. 

rt 
FACTS VERSUS CLAIMS FOR LIQUID AIR. 
BY HUDSON MAXIM. 

Liquid air is such a strange substance and so readily 
lends itself as a plaything for the imagination as well 
as for the hands, that many have been ready to believe 
the most absurd things concerning it. When it was 
first discovered that air could be. liquefied, it was so 
very expensive as to preclude any serious considera- 
tions of its usefulness except as a scientific curiosity. 
But when Tripler showed that it could be produced by 
the gallon, and at low expense when compared with 


At present it 


its.cost by earlier methods, the question naturally” 


arose eoncerning its commercial value. 

So extraordinary are some of the claims which have 
been made for liquid air as a motive fluid, that the 
public eye is beginning to look askance at its mere 
mention in connection with any commercial applica- 
tion. This is unfortunate, both for the public and for 
the promoters. 


Ignoring propositions for the production of perpetual — 


motion by liquid air, which have been made and ex- 
ploded, let us consider claims which are now being 
made by advertisers in the public press, from which I 
quote the following : 

“The use of liquid air in the generation of power 
on land and sea will reduce the cost to one-half of 
that now paid for steam power. This statement 
carries its own argument, and needs no elaboration.” 

‘*In the production of motive power, liquid air 
has a wonderful future as a fuel saver. Liquid 
air, after a short exposure, loses most of its nitro- 
gen (the chief obstacle to combustion), and the re- 
sultant oxygen used in connection with carbon 
(coal, coke, ete.) produces perfect smokeless com- 
bustion, avoiding the large percentage of loss now 
incurred in the use of fuel.” 

Liquid air is not a magic wand by which miracles 
may be wrought, and yet it is hard to see how, with- 


out the enlistment of the miraculous, such results ean’ 


be accomplished. i ; 
Examining the first of these claims, let us compare 
liquid air with steain as a motive fluid, under like con- 
ditions, in a triple expansion marine engine. It is 
common for such an engine, with 250 pounds steam, to 
produce a horse power hour for every 144 pounds of 
coal consumed. Now, suppose we were to substitute 
liquid air forthe water. We should still require boil- 


ers for its evaporation, and to make it as economical as’ 


possible, let us assume that we heat it to the tempera- 
ture of steam at 250 pounds pressure ; in other words, 
to 406° F. It must be assumed that the air.is to be ex- 
‘panded 44 times, which is the average ratio of expan- 
sion in compound triple expansion engines at the 
present time. 
fluid required for 1-horse power hour, we have the 
following formula : 


T T 
W = 183°45 T | 1—(— x —) }, 
TT 


in which W is the work in foot-pounds, T is the initial 
temperature, T’ is the temnperature after expanding to 
do work, and T" is the temperature after expanding 
from the last temperature to atmospheric pressure. 
(Clarke’s Manual of Rules, Tables, and Data, page 909.) 
Solving the above formula, the result obtained is 
78,607°6 foot-pounds, as the energy in 1 pound of air at 
250°3 pounds pressure, and 406°2° F. temperature. 
Therefore, 1-horse power hour would consume 
1,980,000 + 78,607°6 (foot-pounds in 1 pound of air)= 
25°19 pounds of liquid air. It would take 0°7 of a 
pound of coal to evaporate this amount of air and 


superheat it to the temperature of saturated steain at. 


250°3 pounds pressure (406° F.). Hence, we should need 
nearly half as much coal per horse-power hour for the 
air as for water. By any means now known -which 


- $18.67 per ton. 


To determine the weight of any motive 
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could be employed on shipboard, the amount of heat 
which could be absorbed from the air and water and 
utilized would in practice be a negligible quantity. As 
air could not be re-condensed like water. we should be 
obliged to load up with enough liquid air to last the 
whole voyage without re-condensation. 

The engines of the ‘* Teutonic” develop about 20,000 
horse power. This would require 242 tons of liquid air 
per hour, 5,829 tons per day, and 40,807 tons for a seven- 
days’ voyage, considerably more than enough to float 
the vessel. 

Some have made the claim that liquid air can be 
made as cheap as 2 cents per gallon. Let us assume, 
for argument sake, that such be the cost. This would 
be $4.28 per ton, and liquid air enough to take the 
‘“*Teutonic” across the ocean would cost $174,560. In 
other words, it would cost this sum to save about half 
the coal bill. 

This is, of course, without taking into account the 
additional horse power which would be required to 
carry the enormous cargo of liquid air necessary, 

Referring to the second of the claims above quoted, 
it requires about 22 pounds of oxygen to burn1 pound 
of carbon. Air contains 22°92 per cent, or, roughly, 23 
per cent of oxygen. A gallon of liquid air weighs 
about 9 351 pounds, 2°148 pounds of which is oxygen. 
If the nitrogen were separated so that all of the oxygen 
were saved, and if this could .be done without expense, 
and if liquid air could be produced for 2 cents a gallon, 
then the oxygen would cost 0°9333 cents per pound, or 
Now, let us assume that the coal costs 
$3 perton. It would, therefore, cost $49°80 to save $3 
worth of coal. 

In regard to the value of liquid air for refrigerating 
purposes, of course much will depend upon the cost of 
its production. Thelatent heat of liquid air as caleu- 
lated from data given by Sloane is 140 heat-units. As 
the specific heat of air is 0°2377, it would require 81°91 
heat-units to raise 1 pound of air from its boiling point 
to the freezing point of water, or to the temperature of 
melting ice: 81°91 heat-units added to 140 heat-units = 
221°91 heat-units. As the latent heat of ice is 144 heat- 
units, liquid air has a frigorific value above ice of 77°91 
heat-units- per pound. Yet, ice has many advantages 
above liquid air, not the least of which is its power to 
maintain adjacent bodies at the freezing point without 
actually freezing them. 

For the preservation in transportation of substances 
which would not be injured by freezing, and by reduc- 
tion to an exceedingly low temperature, liquid air 
might have an especial value in the saving of freight 
on ice, particularly when such substances contain a 
very high percentage of water. This is a proposition 
which I have never seen discuss ed, and it may, per- 
haps, be worthy of consideration. Let us take, for 
example, beef, which contains such a high percentage 
of water that we may consider its specific heat when 
frozen, as that of ice. The meat could be placed in a 
bath of liquid air before packing for shipment, and 
its temperature reduced t 0 313° below zero Fah. The 
specific heat of ice being 0°504, and the temperature of 
liquid air below zero Centigrade being 3844°6° F., we 
have 344°6 x 0°504 = 174 heat-units. It would, there- 
fore, require about 20 per cent more heat to raise the 
temperature of a pound of beef up to the melting 
point of ice than would be required for melting a 
pound of ice. Hence, the beef could be made to carry 
its own cold, as it were, and without the use of addi- 
tional ice. This might be a means of saving consider- 
able freight, as I have said. Yet, we must take into 
account that the rapidity with which heat is radiated 
or lost is as the square of the difference in temperature 
of bodies, and it would be necessary to carefully insu- 
late articles so refrigerated for shipment. 

With regard to the use of liquid air for internal com- 
bustion engines or explosion motors, it is estimated 
that in the Diesel motor, which is one of the most eco- 
nomical, both for the fuel and air consumed, it requires 
about 10 pounds of air to produce 1-horse power hour. 


This would require about 1 gallon of liquid air per 


horse-power hour ; and if liquid air can be produced 
at 2 cents a gallon, then it would cost, in addition to 
the fuel, 2 cents per horse-power hour. 

The contingent loss of liquid air by evaporation in 
transportation and handling, and while’ motors in 
which it is employed are standing idle, would certainly 
counterbalance any advantages which might exist 
from having the air in concentrated or liquid forin. 

Liquid air will be chiefly valuable as a source of 
oxygen for other purposes than the production of 
motive power. 

If liquid air can be produced cheaply enough, even 
at, say, 5 cents per gallon, it nay be destined to find 
its most useful application as an ingredient of blasting 
agents, especially for mining purposes. 

I am aware of the many difficalties which would at- 
tend such use of it, yet I believe that if it can be pro- 
duced at the above price most of the difficulties in the 
way of its practical application in blasting agents may 
be overcome. I have given this matter considerable 
thought, and have ascertained from calculations and 
experiments that explosives may be made from liquid 
oxygen and combustibles which will rank among the 


‘explosive. 
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most powerful known to science. Liquid air, slightly 
enriched in oxygen by letting a portion of the nitrogen 
distill off, would produce, with a suitable combustible 
element, a high explosive comparable with dynamite. 

It must be borne in mind that liquid air asa blast- 
ing agent, especially in mines, possesses some great ad- 
vantages to offset its disadvantages. For instance, 
there would be no thawing out required in cold 
weather, with attendant inconvenience and danger, 
and the products of combustion would be smokeless. 
There would be no nitrous fumes, and the gases 
would be far less noxious than those produced by other 
explosives. 

It has occurred to me that some of the difficulties 
which lie in the way of its practical application in the 
manufacture of explosives might be surmounted in the 
following manner : 

In many mining districts very cheap water power, 
and in others very cheap coal may be obtained. If, 
by these means, liquid air can be produced at the 
prices I have suggested, then we might, perhaps,-by a 
specialiy constructed centrifugal machine separate the 
oxygen from the nitrogen without much additional 
cost. We could then use the oxygen in making explo- 
sive cartridges, and these could be packed and im- 
mersed in a bath of liquid nitrogen. As the nitrogen 
is more volatile than the oxygen, there would be prac- 
tically no loss of oxygen from the cartridges. In this 
way the cartridges could be shipped for a considerable 
distance, or kept for a considerable time before use: 
but, as the material could be put up at the mine, or in 
the mining district, it would not be necessary that 
many hours intervene between its production and its 
use. In charging holes, they could first be chilled by a 
jet of liquid nitrogen, and their temperature so low- 
ered that the oxygen would not be very rapidly driven 
off for some time after loading. To further protect 
the cartridges, they could be covered with a combusti- 
ble non-conductor of heat, which would form part of 
the- explosive. 

The explosive would be so quick in its action that 
the holes would need only to be tamped by simply fill- 
ing them with water, or by pouring sand into them, 
instead of ramming them in the usual way, and, in 
many cases, no tamping at all would be required. 

To prevent tamping being blown out by the evapor- 
ating oxygen, a sinali and very thin copper tube could 
be inserted into each hole when loading, which would 
serve both to vent the hole and to conduct electricity 
to an exploder to fire the charge. 

In order to allow for some evaporation, we might 
use 3 pounds of oxygen to a pound of carbonaceous 
matter in producing explosives. Three-quarters of a 
pound of oxygen, anda quarter of a pound of carbo- 
naceous matter would, therefore, produce 1 pound of 
Oxygen, at 20 cents per gallon, would cost 
about 2 cents per pound. The carbonaceous matter 
would not cost more than half a cent per pound. We 
would need, therefore, 144 cents worth of oxygen, and 
1g cent worth of combustible matter. Hence, our ex- 
plosive would cost 2 cents per pound. Now, if we 
double this cost to make allowance for incidentals, 
labor and interest on capital, and add another cent per 
pound for loss in weight by evaporation, we would still 
have a powerful explosive at a cost of 5 cents per 
pound, and one which would have some obvious ad- 
vantages above dynamite, at less than half its cost. 

At any rate, if liquid air can be made at a sufficiently 
low cost the question of its application in the manu- 
facture of explosives for mining purposes is worthy of 
consideration. 

Nee EEEEEEEEEc ek tae aa 
A BILLION DOLLAR COUNTRY. 

Every year’s developments seem to justify the asser- 
tion that this is a ‘‘ Billion Doilar Country.” The year 
1899 brought our foreign commerce for the first time 


_ past the $2,000,000,000 line, and the monthof February, 


1900, shows our money in circulation for the first time 
as more than $2,000,000,000. Thus, by a peculiar coin- 
cidence, the announcement of $2,000,000,000 of foreign 
commerce and the $2,000,000,000 of money in circula- 
tion are made within a single month, the totals indi- 
eating that the $2,000,000,000 line had been crossed in 
our commerce for 1899, the figures being official, hav- 
ing been compiled by the Treasury Bureau Statistics, 
and the Treasury Bureau of Loans and Currency. The 
total foreign commerce for the year 1899 was $2,074,- 
345,242, while the total money in circulation on Feb- 
ruary 1 was $2,003,149,355. The use of figures carried 
out to ten places with which to show the business con- 
ditions of the country is indeed becoming surprisingly 
frequent. For example, the total resources of the 
national banks is $4,475,348,924. The latest report of 
the Comptroller of the Currency shows that the de- 
posit in savings banks amount to $2,230,366,954. The 
total resources of all banks in the United States are 
given as $5,196,177,381. The amount of money for each 
individual is greater to-day than ever before. The 
actuary’s estimate that the population shows that on 
February 1, 1900, it amounted to 77,116,000, the money 
in circulation being $2,003, 149,355, the circulation per 
capita is $25.98. This gives a larger per capita than in 
any previous month in the history of the country. 
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THE ASIATIC PLAGUE AT HONOLULU. 

The appearance of the Asiatic plague in the Sand- 
wich Islands, where, at latest accounts it was not only 
spreading throughout the Archipelago but increasing 
in virulency, is a sinister and deplorable fact. While 
the source of the infection is not certainly known, the 
general belief isentertained that it was introduced into 
Honolulu by the Japanese steamer ‘‘ Nippon Maru” 
which touched’ at that port sometime in September 
aiter a voyage in which several of her steerage passen- 
gers died of the disease. Though every precaution 
was taken by the quarantine au- 
thorities of Honolulu to prevent 
the contact with either freight or 
passengers of the steamer, it would 
appear that the infection was com- 
municated in some way or else was 
conveyed in shipments of goods 
from Japan or China, to the islands 
where they are largely consumed. 

The possibility of contagion has 
been admitted by the Honolulu 
authorities and most careful pre- 
parations were made for coping 
with the emergency as soon as signs 
appeared, but months passed with- 
out any alarming indications, and, 
it is possible, vigilance was some- 
what neglected. On December: 12, 
the first case appeared. A China- 
man of the better class died with 
mysterious symptoms. He had 
been attended by a native practi- 
tioner who pronounced the disease 
as the plague. Another Chinaman 
died on the same day of the same 
complaint. Autopsies proved the 
suspicions to be correct, and then 
began the stringent and drastic at- 
tempts to slay the threatened 
catastrophe. The bodies of both 
victims with all their surroundings 
were cremated. Every person with 
whom the patients had come in 
contact were rigidly isolated. The 
houses were all fumigated and surrounded with guards, 
and it was hoped that these means would be effective 
in confining the contagion to the quarters, where it 
first appeared. No attempt was, made to, conceal the 
real facts from the public, on the contrary the citizens 
were informed of every measure taken by the health 
authorities, and exhorted to co-operate in all ways. 
The town was thoroughly cleansed and a free distribu- 
tion of disinfectants was made. The plague rapidly 
manifested itself, and by December 14, six fatal cases 
had occurred, all among the laboring classes. The in- 
fected region of the city was quarantined, twenty 
blocks in all. The houses where the plague had ap- 
peared were burned and the authorities assumed the 
task of feeding those whose income 
had been cut off by the quarantine. 
On December 20, 2,500 were being 
fed and housed. 

The plague at this point seemed 
to be stayed, for up to December 30 
only nine cases were reported, of 
which eight resulted fatally. After 
this there wasa rapid increase. For 
the week ending January 6 a total 
of twenty-one cases had _ been 
treated, of which ten had died. 
Forthe next three weeks there were 
twenty-nine cases and twenty-six 
deaths. 

On January 21, during the ignition 
of a plague-stricken domicile, the 
flames, driven by a high wind soon 
got beyond control, and before long 
the whole of the Asiatic quarter was 
in flames. No attempt was made 
to save the district, but all the fire- 
men’s efforts were concentrated in 
preventing the destruction of the 
whole city. In this they were suc- 
cessful, though not until eighteen 
entire blocks of Ckinese houses 
and shops were ceénsumed. The 
confusion and. frantic alarm of the 
Asiatic element was beyond de- 
scription.. Over 5,000 were rendered 
homeless and became a_ public 
charge. 

Honolulu had, in the meantime, 
been quarantined against by all the neighboring 
islands, and the: rest of the world besides, and was 
completely isolated. The internal administration 
of the plague- stricken community was directed to- 
ward keeping the plague in check. An appropria- 
tion of several hundred thousand dollars to pay for 
property destroyed and for sanitary purposes was soon 
expended. The loss by the great fire was fully a 
million and the end was not in sight, but the heroism 
of the citizens did not shrink and no sacrifice 


it was surmised, from rats. 
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that would prevent the infection from becoming 
seated in the islands with the attendant losses of 
life and business was too great. A system of local in- 
spection was inaugurated. House to house visitation 
was begun and every one, regardless of age, sex or 
condition was compelled to submit to almost daily ex- 
amination. The responsibility fell upon the 7,000 
whites of a community numbering above 40,000 souls. 
After the great fire the cessation of deaths were very 
marked. It was not thought that even so heroic a 


remedy would completely extirpate the plague. The 
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most expected was to get the disease under control, 
and this seemed to have been the case, for up to 
February 20 there were only two deaths. On that 
date, however, three deaths occurred, the first in thir- 
teen days. The plague has, in the meantime, appeared 
in the island of Maui, and at Hilo. At Kahului a case 
of the disease has been found, and there is but little 
chance o1 the other islands escaping. In but one in- 
stance, in Honolulu, has a white person been the vic- 
tim. A lady of superior position acquired the plague, 
All the others were of 
Asiatic birth or persons who ordinarily associated with 
them. 

In tracing the infection the evidence all points to a 
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common source—the consumption of goods imported 
from the Orient. 
i oo 

THERE is every probability that the Paris Exposition 
will not be ready for public inauguration on Easter 
Sunday, April 15. Many of the buildings will be in- 
complete, and the exhibition will be only during the 
daytime for some time after the official opening. It is 
thought by May 1, that the exhibition will be in a 
fairly satisfactory state, 
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Congresses at Paris. 

Mention has already been made of many of the con- 
gresses to be held in connection with the forthcoming 
International Exposition at Paris, says Nature. ‘he 
following list, prepared by the comuniittee of the Paris 
International Assembly, the secretaries of which are 
Prof. Patrick Geddes and Mr. T. R. Marr, shows the 
date of some ‘of the more important congresses an- 
nounced in science and education :—Pure Science: 
Ornithology, June 2630; meteorology, July 23-28: 
physics, August 6 11; mathematics, August 6-11; ge- 
ology, August 16-28; electricity, 
August 1825; anthropology and 
archeology, August 26-25; psycho- 
logy, August 22-25; ethnography, 
August 26-September 1; chemistry, 
September 20-29; botany, October 
1-6. Applied Science and Associated 
Industry : Horticulture, May 25-27 ; 
forestry, June 4-7 ; mines and metal- 
lurgy, June 18-23; vine cultivation, 
June 20-23; insurance, June 25 30; 
actuaries, June 25-30; agriculture, 
July 1-7; testing of materials, July 
9-16 ; steam engines and machinery, 
July 16-18 ; applied mechanics, July 
19-25'; architecture and naval con- 
struction, July 19-21 ; photography, 
July 23-88 ; applied chemistry, July 
23-31; navigation. July 30-August 
4; pharmacy, August 8: economic 
and commercial geography, August 
23-31; tramways, September 10-12; 
fruit culture, September 13-14; rail- 
roads, September 20-29. Medicine 
and Hygiene: Homeopathy, July 
18-21; professional medicine, July 
23-28; medicine, August 2-9; der- 
matology, August 2-9; dentistry, 
August 8-14; hygiene, August 10-17; 
hypnotism, August 12-15. Educa- 
tion: Modern language teaching, 
July 24-29; higher education July 
30-August 3; teaching of social 
science, July 30-August 5; primary 
education, August 2-5; secondary education, August 
2-5; technical, industrial education, August 6-11 ; edu- 
cational press, August 9-11; bibliography, August 
16-18; teaching of drawing, August 29-September 1; 
popular education, September 10-13; agricultural in- 
struction, September 14 16. 

+ + 2 

The Copyright Business of the United States. 

The last report of the Librarian of Congress gives in 
tabular form the copyright business for the fiscal year 
of 1898-99. The total fees received for domestic entries 
was $36,507.50 ; foreign entries $7,953; the fees for cer- 
tificates amounted to $12,577.50, and the amount re- 
ceived for the recording of assignments was $1,218, 
This together with $11 for searches 
made a total of $58,567, and the 
total number of entries of titles 
amounted to $80,968. In the calen- 
dar year of 1898, the total number 
of deposits received including dup- 
licates, amounted to 115,610. The 
total communications received dur- 
ing the fiscal year was 67,666, and 
the total communications sent out 
including letters written amounted 
to 98,729. The number of copy- 
right deposits from July 1, 1898, 
to June 20, 1899, amounted to 59,217, 
and as two copies of each were 
received it reached 118,434, of this 
number 59,217 only 5,834 were of 
books proper. There were 4,196 
articles entered under the term 
“book” under the copyright law 
including circulars, leaflets, charts, 
etc. There were §,185 newspaper 
and magazine contributions, 517 
dramatic compositions and 9,777 
nuwbers of periodicals, 19,973 musi- 
cal compositions, 1,478 maps, 3,505 
engravings and prints, 1050 chromos 
and lithographs and 7,695 photo- 
graphs. The weekly catalogue, 
authorized by Congress March 8, 
1891, has been kept up and the 
weekly numbers for the fiscal year 
1898-99 amount to 3,693 printed 
pages of octavo size. The regis- 
trar of copyrights is Thorvald Solberg, Esq. 

———_—_—_———\$\_+6+»____ 
Kansas? Corn Crop. 

We understand that in the ten-year period just 
closed Kansas has raised 1,441,890,410 bushels of corn, 
of a value on the farms where raised amounting to 
$364,633.448. We have been favored by the Secretary 
of the State Board of Agriculture of Kansas, Mr. F. 
D. Coburn, with a nicely framed photograph of an 
enormous ear of Kansas White Dent corn. 
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A SIMPLE SHUTTER-FASTENER, 

The shutter-fastener which we illustrate herewith is 
a simple and ingenious device for locking a blind to the 
window-sill or to the outer wall of a building. The 
fastening means operate entirely by gravity, no spring 
being included in the construction. The patent on the 
fastener is the property of Mr. Ubert K. Pettingill, of 
22 School street, Boston, Mass. 

Fig. 1 shows part of a blind and window-sill, with 
the fastener in locking position. Fig. 2 is an inverted 
bottom view of the device. Fig. 3 represents a section 
of the blind and sill, with the fastener in elevation. 

The fastener is attached to the under surface of the 
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PETTINGILL’S SHUTTER-FASTENER. 


blind and is composed of only two parts—a plate held 
in position by screws, and arod or spindle rotating in 
a socket in the plate. 

The plate is provided at its sides with stops, one of 
which is designed to engage the staple on the window- 
sill, and the other of which is designed to engage a cor- 
responding staple or fixture on the wall of the building, 
both.stops serving the purpose of limiting the swing- 
ing movement of the blind. 

_ The rotating rod or spindle is provided at its ends 
with arms carrying on their under surfaces lugs, beveled 
so as to ride over the staples. The arms and lugs are 
heavy enough to swing the spindle downwardly, to 
permit their engagement with the staple. 3 

As the blind is swung inwardly, the lug on the inner 
arm strikes the staple on the window-sill, rises as it 
rides over the top of the staple, and. falls by its own 
weight and that of its arm to the position shown in 
Figs. 1and3. The inner stop at the same time en- 
gages the staple and arrests the blind. The blind is 
now locked by thé stop on one side and the lug on the 
other. To release the shutter it is necessary merely to 
lift the arm and turn the spindle upwardly. To limit 
the drop of the spindle, the socket in the plate is re- 
cessed (Fig. 2) to receive a stop on the spindle, of 
smaller width than the diameter of the recess. 

The device can be cheaply made, consisting as it 
does of but two pieces of cast metal. From a working 
model loaned to us by the patentee, the device seems 
to be very efficient in its operation. 

s+ 0 r35 — 
A WORM AND CHAIN DRIVING-GEAR FOR 
ELEVATORS, 

To provide a worm and chain driving-gear for ele- 
vators and hoisting machinery which will avoid the 
objections raised against devices of a similar nature is 
the purpose of an invention for which a patent has 
been granted to Mr. Daniel Corcoran, of Yonkers, N. Y. 


A NEW DRIVING-GEAR FOR HOISTING-DRUMS, 
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Mr. Corcoran’s gear, as our illustration shows, com- 
prises a right worm and a left worm secured to a com- 
mon shaft. Each worm is engaged by a chain passing 
about two flanged guide-pulleys and meshing with 
toothed disks secured to the hoisting-drum. The links 
of these two chains are of Z-shape, being composed of 
two sections offset from each other and pivoted to- 
gether. The pivot-pins carry rollers which are the 
portions of the chains which enter the grooves formed 
by the threads of the worms. The chains are firmly 
held up against the worms by thrust-disks bearing 
against the outer edges of the chains and turn- 
ing on their pivots. 

Power being applied to the worm-shaft in 
any suitable manner, the worms will engage 
the link-rollers, causing the chains to travel 
over their guide-pulleys and to rotate the 
toothed disks to which the hoisting-drum is 
secured. The chains, it will be seen, are so 
driven by the oppositely threaded worms and 
conducted by the guide-pulleys that both are 
eaused to rotate the drum in the same direc- 
tion. The lower guide-pulley of each chain 
dips within an oil-box constituting the base of 
the gear. By this means the chains are thor- 
oughly lubricated. 

Owing to the use of right and left worms, 
the end thrust is taken up by the chains and 
thereby neutralized. The chains, moreover, 
are so arranged that they lie on opposite sides 
of the worm-shaft. 

It is desirable that one of the toothed disks 
be adjustable so as to regulate the strain upon 
the twochains. Forthis purpose the inventor 
has provided segmental slots in one of the 
disks, which disk is not rigidly secured to the 
drum-shaft, but.is held in place by bolts passing 
through the slots and fastened to the adjacent disk. 

+ @+-@ ——- 
AN AMATEUR’S CAMERA FOR PHOTOGRAPHING IN 
NATURAL COLORS, 

The camera illustrated herewith for photographing 
in natural colors was devised by M. L. Ducos du Hau- 
ron for the use of amateur photographers, and it is 
said to give very satisfactory results. 

The principle upon which it operates is well known, 
and consists simply of making three negatives through 
three colored screens, blue, green and red. 

To accomplish this, the box, #, of the camera is 
divided into three compartments, one above the other, 
and each having a separate lens. The box, A, con- 
taining the three mirrors, DM, VP and MM, set at an 
angle of 45°, is slipped into a groove, Z, in front 
of the lenses. The mirrors face- the lenses, and 
the image is projected upon them by a fourth mir- 
ror, Jf, also set at 45°, but in the inverse direction, in 
the top of the box. -The first two mirrors, M'! and J, 
are transparent, and reflect only a part of the luminous 
rays, allowing the rest to pass through and be reflected 
by the silvered mirror, 1/?. 

By means of this arrangement, each lens, although 
receiving only part of the luminous rays emanating 
from the object being photographed, throws an exact 
image of it on the sensitive plate at the back. A frame, 
, slides into. the groove, H, in front of the plate- 
holder containing the sensitive plate. In this frame 
are the three colored glasses, the blue at the top, the 
green in the middle, and the red at the bottom. The 
plate-holder shown at the top of the illustration is of 
the ordinary kind, and made to hold a single plate of 
the proper size toreceive all three images. The use 
of isochromatic plates is indispensable for this kind of 
photography and as these plates are very sensitive, it is 
necessary to take every precaution and not expose them 
to the red light during development any more than is 
absolutely necessary. 

It will be noticed that the blue screen—the 
one through which the most actinic light passes 
—is the one to receive the first reflection of 
light coming fromthe object, and consequently 
the most intense reflection. The red glass, on 
the contrary, receives only the light that has 
not passed through the others. As the result 
of this, the upper image is always too brilliant ; 
but the inventor has remedied this by placing 
a horizontal yellow screen with a small hole in 
thereenter between the first mirror which re- 
flects the object and the first transparent glass. 
By this arrangement, the greater part of the 
blue rays are stopped, as they can only pass 
through the small hole, while the other rays 
are in no way hindered by the yellow screen, 
and are reflected by the other mirrors through 
their respective lenses. 

In order to prevent any halation it is well to 
coat the back of the plates with a special 
“backing.” There are several formulas for this, 
but, in order to have it easy to apply, M. Ducos 
du Hauron has invented a slightly sticky com- 
position having all the properties of an effica- 
cious ‘‘ backing,” and which can be spread on 
sheets of paper. These are cut the proper size 
and stuck on the back of the plate before 
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placing it in the camera. The “ backing” can be re- 
moved from the plate before development by taking 
one corner of the sheet and carefully pulling it off, 
after which it can be used again on another plate if 
desired. 

The focusing is done very simply, in much the same 
way as with an ordinary camera. Two of the mirrors 
are covered, so that but one image is thrown on the 
ground glass in order to avoid confusion. The ground 


glass frame is slipped in the plate-holder groove in the 
regular manner, and the tri-color frame removed. 


Fig. 1.—M. DUCOS DU HAURON’S APPARATUS FOR 


PHOTOGRAPHY IN COLORS. 


Then the operator can focus as with an ordinarv 
camera, and move the frame, H, backward or forwari 
a short distance by means of a rack and pinion. 

It will be seen from the above description that the 
negative can be made as easily as with an ordinary 
camera, and by any amateur. The positive is obtained 
still more easily by contact, and any good lantern slide 
or stereoscopic chloride plates may be used. It is always 
well, however, to back them while making the expos- 
ure, in order to prevent the slightest halation. 

Upon developing the positive, three transparencies 
on one plate will be obtained, in which the clear por- 
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SECTION OF THE CAMERA, 


tions of each correspond to the opaque parts of its re- 
spective negative. If the plate thus obtained be 
slipped into the open frame, ‘D, and the latter be placed 
in the groove which held the plate-holder when mak- 
ing the negative, i. e., the groove just behind the col- 
ored screens, each image will be properly colored pro- 
portionally to the quantity of light which acted upon 
the sensitized plate. 

'To view the image obtained, the receiving mirror, 
MM, is removed and replaced by a small eyeglass, P, 
and the camera is held near a window with its back at 
an angle of about 45° with the horizon, as is shown in 
Fig. 2. A ground glass, V, slipped in a groove in front 


Fig. 2.—USING THE CAMERA FOR VIEWING THE 
POSITIVE IN COLORS. 
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of the positive, disperses the light and renders it uni- 
form for all three transparencies. 

The light passes through the camera in the opposite 
direction to what it did at first, and shows to the eyea 
single image, composed of the three positives superim- 
posed upon one another, andeach furnishing its own 
color. The result is a picture in natural colors. 

To produce a perfectly clear, distinct image, it is nec- 
essary to have the three images register with one an- 
other exactly, and the inventor has provided for regu- 
lating this, if, for any reason, the coincidence should 
not be exact. For this purpose he has pivoted, just in 
front of the red and green glasses, two movable screens 
of plain glass, operated bythe little lever arins, shown 
in the illustration. By moving the screens slightly, two 
of the images will be refracted and made to coincide 
exactly with the other one. 

The importance of clearness and sharpness in each 
separate image in order to produce a good picture 
cannot be too greatly emphasized. This trouble is 
avoided in this camera to a great extent, since the 
picture is viewed through the same optical system that 
was used in obtaining the negative. 

A trial of one of these cameras proved its excellent 
qualities. 

We are indebted to La Nature for the foregoing de- 
scription and illustrations. 
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STEAM ELECTRIC LIGHTSHIP FOR CAPE HATTERAS. 


Among the vessels which are engaged in the Atlan- 
tic coasting trade and all’ that have occasion to 
pass by the coast line of North Carolina, there is a 
wholesome dread of the dangers of navigation off Cape 
Hatteras. Scattered throughout the oceans and seas 
of the world are to be found several localities whose 
fatal list of casualities to steam and sailing vessels, has 
caused thein to be regarded as the graveyards of the 
deep. One of the most notorious of these is that 
region of dangerous shoals and storms which lies 
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headlights will be 59 feet above the waterline, the 
measurement being taken from the 12-foot waterline to 
the focus of the lainps. 

The electric plant will be driven by two non-condens- 
ing, double-cylinder engines, running under a steam 
pressure of 80 pounds to the square inch. The vessel 
will be lighted by eighty 16-candle power 100-volt 
lamps, which will be placed where necessary throughout 
the ship. ‘Whe masthead cluster will consist of six 
100-candle power 100-volt lamps, and these lights will 
be controlled byan automatic flashing device, of which 
we present three views. It is driven by means of a belt 
from the dynamo shaft, and a worm and worm wheel 
which serve to give the proper rotary speed to a circuit- 
breaker. The lightship will be propelled by an 
inverted, surface-condensing, single-cylinder engine 
of 250 indicated horse power, with a cylinder 23 


‘inches in diameter by 22-inch stroke, driving a cast 


iron propeller 7 feet 3 inches in diameter. Steam will 
be supplied by two straight, cylindrical, tubular boil- 
ers, 9 feet by 16 feet 71g inches, with a working pres- 
sure of 100 pounds to the squareinch. The deck fit- 
tings of the vessel, as shown in the two engravings, are 
flush, with a view to presenting as little surface as pos- 
sible to the action of wind and water. 

When No. 72 is on her station off the treacherous 
Hatteras shoals her mooring tackle will consist of a 
heavy jmushroom anchor, shackled to a chain which 
leads through the main hawser hole in the stem of the 
ship to asteam windlass. In addition to this mooring 
tackle, the vessel will have a 2,000-pound harbor an- 
chor, a kedge weighing 340 pounds and 120 fathoms of 
14-inch stud-link chain, with a breaking strength of 
79,100 pounds. Amidships, on either beam, will be 


swung two whale boats of about 26 feet length and 6 
feet beam. 

The spar deck is protected by a gradually rising steel 
waist, which starts flush a little forward of abreast the 
foremast, flaring somewhat at the knightheads until 


off the wedge of the coast line which forms the 
easternmost point of North Carolina. Cape Hat- 
teras reaches further out into the Atlantic than 
any other point of land south of the capes of the 
Delaware, and the Gulf stream in its eastern and 
western variations is liable to flow at times within 
twenty miles of Cape Hatteras, with the result 
that coasting vessels and others whose course 
brings them near the cape, are crowded. in their 
endeavor to avoid the northeastern current, close 
to the shore. The set of the tides up and down 
the coast, the existence of shoals, and the con- 
stant opposition of tide and wind, produce a 
strong tidal race off the cape. At the same time 
the difference of temperature between the hot 
winds of the Gulf and the cooler breezes along the 
shore and from off the land, result in atmo- 
spheric disturbances of great severity, and there 
is no point of the Atlantie coast where storms 
are so frequent and dangerous. For the protec- 
tion of shipping there is a lighthouse about a 
mile and a quarter from the outermost point 
of the cape, whose focal plane is 190 feet above 
the level of the sea. A few miles off the shore 
are the justly dreaded Diamond Shoals, on which fur- 
tile attempts have been made to erect a lighthouse. 
Something over a decade ago the contract was let toa 
large and experienced contracting firm in this city for 
the sinking of a huge caisson into the sandy bed of the 
shore upon which to carry the proposed structure. 
The caisson, however, was wrecked and the failure 
seems to have discouraged any further effort. It would 
seem as though the only practicable way to protect 
shipping is to moor a lightship above the shoals and 
this has been attempted. The last vessel to be placed 
there was recently torn from its moorings during a 
heavy gale, and it became evident that a ship of special 
design was necessary to meet the exceedingly trying 
local conditions. Such a vessel has been designed and 
is now nearing completion at the yards of the Fore 
River Engine Company, of Massachusetts. She will 
be steam-propelled and electric-lighted, and when 
completed she will be one of the first, if not the 
only one, of her kind ever launched. The government 
contract calls for a vessel 112 feet between perpendicu- 
lars, with a molded beam of 28 feet 6 inches, and a 
depth of 14 feet 101g inches measured from the main 
deck beams to the top of the keel amidships. 

The vessel will have three decks, the main and spar 
decks running full length of the ship, while the lower 
deck is broken by the forward coal bunker and the 
after bulkhead of the engine room. The hull will be 
divided by watertight steel bulkheads into five com- 
partments, and the quarters and storerooms are so ar- 
ranged as to meet all requirements of safety and com- 
fort. The dynamos and engines for the electric light 
plant will be located on the main deck, as shown, and 
within the engine and boiler casing. The accommoda- 
tions for the crew are forward on the main deck. 
There will be two hollow steel masts, through which 
the wiring for the masthead flashlights is to run. These 
lights, three in number on each mast, are to be adapted 
for electricity or for oil lamps. The cluster mast- 
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Acetylene Notes. 

ACETYLENE SIGNALS.—English military men have 
passed acetylene-gas signals from Corfe Castle to 
Bournemouth West Cliff, a distance of twelve miles, 
the message being clear to the naked eye, says The 
Acetylene Gas Light Journal. 


VELOCITY OF DETONATION OF ACETYLENE.—Ber- 
thelot and Le Chatelier. (Comptes Rendus, 129, pp. 
427-434, August 28, 1899.) The acetylene was exploded 
in horizontal glass tubes about 1 millimeter long and of 
2 to 6 millimeters in diameter, and was operated with 
at various pressures between 5 and 30 kilogrammes per 
square centimeter. The velocity was registered bya 
falling photographic apparatus, released at the moment 
of detonation. The image of the horizontally moving 
flame in the tube, combined with this vertical move- 
ment, gave a curve on. the photograph, from which, at 
any point, the velocity could be found. In some cases 
the trace was almost a straight line, but in others it 
showed a velocity increasing to a maximum. The re- 
sults indicate that the velocity depends upon the initial 
pressure of the gas, from about 1,000 millimeters per 
second at 5 kilogrammes per square centimeter to 1,600 
at 30. . The differences in character between the case 
of acetylene and the explosion of, say, oxygen and hy- 
drogen, is pointed out. In their case bodies are formed 
which dissociate at temperatures reached in the explo- 
sion, so that the action is not so uncontrolled as when 
the products are those of decomposition only.—Science 
Abstracts. 


THE PURIFICATION OF ACETYLENE.—Dr. F. B. 
Ahrens, of Breslau, has lately investigated the causes 
which occasionally produce much heating and a large 
yield of free or combined chlorine when chloride of 
lime is adopted as an acetylene purifier, says Feilden’s 
Magazine. He finds that chloride of lime alone 
does not heat in the gas; the risein temperature is due 
to the presence of sawdust and water, which are em- 
ployed to increase the bulk of the material or its 
power of absorbing impurities. He concludes 
that chloride of lime must either be mixed with a 
large quantity of sawdust or with a very small 
quantity of water; but it is preferable to omit 
the sawdust entirely, using in its place kieselguhr 
(infusorial earth), powdered coke, powdered brick, 
or chromate of lead, as recommended by Wolff. 
Incidentally he explains the complaints made by 
Vertess about the Veszprim acetylene, for he says 
the gas was treated with chloride of lime (pre- 
sumably without a second vessel, charged with 
slaked lime only), and periodically smelt so strongly 
of chlorine, and annoyed the consumers so much, 
that the whole process of purification had to be 
temporararily abandoned. Yet another investiga- 
tion of acetylene purifying processes has been 
carried out by Dr. G. Benz, of Heilbronn. He 
says that Frank’s and Ullmann’s materials are 
very similar in their action, and are both satisfac- 
tory, especially in dealing with the phosphoreted 


FLASHING DEVICE FOR THE NEW CAPE HATTERAS 
LIGHTSHIP. 


at the stem proper it has a depth of 5 feet. In addi- 
tion to the steam whistle, the lightship is provided 
with a steam siren which is fitted just forward of the 
smokestack, as shown in the drawing, for use in thick 
and foggy weather. 
+ em 
A Vessel for Antarctic Exploration. 

A wooden vessel, 172 feet long by 33 feet beam and 16 
feet draught, is about to be built by a Dundee eoncern 
for Antarctic exploration purposes for the Expedition 
Committee of which Sir Clenents Markham, president 
of the Royal Geographical Society, is chairman. The 
vessel’s displacement will be 1,570 tons, and the hull is 
to be constructed of oak, with an outer sheathing of 
greenheart,says The Engineer. It will be specially 
strengthened to withstand ice pressure, and a magnetic 
observatory is to be fitted up on the upper deck, amid- 
ships, to obviate any magnetic interference. The deck 
is to be lined with asbestos, and the machinery will be 
placed aft in order that the observatory may be free 
from any undue magnetic influence. The vessel will 
be completed by March, 1901, and the cost, exclusive of 
machinery, will be $168,500. 

Se ee ne 
Strength of Alloys of Nickel. 

According to Rudeloff, the strength of alloys of 
nickel with iron containing little or no carbon increases 
with each rise in nickel up to 8 per cent, while the 
ductility decreases up to 16 per cent; beyond this 
point, and up to 60 per cent, the increase of nickel 
causes an increase both in ductility and strength. The 
effect of nickel on the elastic limit of steel increases as 
the carbon increases, says The Engineer. In 0°20 car- 
bon steel, the gain on elastic limit due to 1 per cent 
of nickel is 5,714 pounds; while in 0°50 carbon 
steel, the gain on elastic limit, due to 1 per cent of 
nickel, is 10,570 pounds. These figures are abstracted 
from a table of figures given by the Bethlehem Steel 
Company on oil-tempered annealed forgings. 


hydrogen. Chloride of lime, however, is cheaper 

and simpler, but it must be used with a second 

vessel, containing slake lime alone. In order to 

prevent overheating, he agrees with Ahrens that 
sawdust must not be added, powdered slag or coke be- 
ing better. 


PHOTOMETRY OF ACETYLENE.—An account of the 
photometry of acetylene is given by L. W. Hartman 
(Phys. Rev. 9, pp. 176-188, September, 1899). It. treats 
of the photometric study of mixtures of acetylene and 
hydrogen burned in air. The results are exhibited by 
means of curves. From these it appears that the 
acetvlene-hydrogen flame is richer in the short wave 
lengths than the flame burning acetylene alone used 
as a secondary standard. Moreover, the color proper- 
ties of the flame appear to be independent of the 
amount of hydrogen in the mixture. Upon going to 
the limit this statement would not hold true. Lava 
tip and brass tip burners were used. In the case of 
the brass tip it is shown by ourves giving the relation 
between percentage of acetylene and candle-power, 
that the candle power reaches a maximum and then 
falls away with increasing percentage of acetylene. 
This is due to the incomplete combustion of the gas 
after a given percentage of acetylene in the mixture 
has been reached. In the case of the lava tip, the 
flaine with low percentages of acetylene appears very 
like the flame of burning hydrogen; at first it slowly 
increases in candle power with increasing percentage 
of acetylene, and does not reach the stage of incom- 


plete combustion.—Science Abstracts. 
Ce 


California’s Big Trees Protected. 

On March 6 the Senate passed a House joint resolu- 
tion directing the Secretary of the Interior to open 
negotiations for the requisition of land in Calaveras 
and Tuolumme Counties, Cal., containing the mam- 
moth tree grove and the South Park grove of the big 
trees. This will head off a plan for converting the 
trees into lumber, an option having been obtained on 
them by a Western lumber dealer. We have already 
referred on several occasions to the importance of keep- 
ing these remarkable groves of trees intact. 
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Science Notes. 

There were 533 deaths from the plague in Bombay 
during the week ending February 16. 

A department of prints will be established by the 
New York Public Library, and will cover the entire 
range of graphic arts, like the collections at Paris and 
London. 

The Doge’s Palace, Venice, is being endangered by 
the weight of 200,000 volumies which have been in it 
since 1812. The Italian government has appropriated 
funds for their removal. : : 


Frederick L. Olmstead has been appointed by 
Harvard University as instructor in the course of land- 
scape architecture, which will be offered next year by 
the Lawrence Scientific School. 


At one place in England, at least, slates are washed 
twice a day with a disinfecting fluid. The slates of 
children should be earefully inspected and great atten- 
tion should be paid to the sponges with which they 
*lean them. 


A botanical] garden has been established at Coquil- 
hatville, Congo Free State, by the Belgian govern- 
ment. It will be called the Kew gardens, and it will 
probably be very important to the rubber and other 
tropical industries, 


The Geographical Society of Philadelphia is to con- 
tinue its work of setting wooden casks adrift on the 
ice north of this continent, to demonstrate the cur- 
rents of Arctic waters north of Behring Strait. Each 
cask will contain a blank to be filled in by the finder. 

In order to facilitate traffic along the shores of the 
Dead Sea it has been decided to establish regular in- 
tercourse by means of small steamers, and the first 
steamer has been purchased. It will certainly be a 
shock to many to hear of a steamer on this historic 
body of water. 


The deepest ocean temperature which have been re- 
corded were taken by the United States steamer 
“ Nero,” which is sounding for the cable between 
Guam and the Midway Islands. Atadepth of 30,420 
feet the water had a temperature fof 35°9 degrees Fahr., 
and at 9,060 feet it was 36 degrees Fahr. 


Prof. Stewart Culin has been appointed lecturer on 
archeology and ethnology in the University of Penn- 
Sylvania. Prof. Culin has been connected with the 
Museum of the University and is curator of the Sec- 
tion in Asia, and General Ethnology in the Free Museum 
of Science and Art which now. offers for inspection an 
almost unrivaled collection. 

Henry Cabot Lodge has introduced a bill to secure 
for books from public and incorporated libraries second- 
class rates, that is one cent a pound. This would, of 
course, add largely to the postal deficit, as books can- 
not be transported for a cent a pound, but at the same 
time it would probably not be used to such an extent 
that it will entail a very serious loss, and it will un- 
doubtedly be a boon to many individuals. 


There is one article df American manufacture which 
is not exported jto any great extent and, that is the 
American umbrella. They are the best in the world, 
the design being excellent and they are'‘light in ap- 
pearance, and owing to labor-saving machinery they 
can be produced at very low prices. A considerable 
portion of umbrella cloths, however, are imported from 
Europe as well as a considerable amount of the wooden 
sticks. 


In 1881, says The London Lancet, Liverpool possessed 
no ambulances of any kind, except a two-wheeled con- 
veyance something like what we term a ‘‘push-cart,” and 
an instance is cited in which two gentlemen, who had 
their legs fractured on ocean steamers, arrived at that 
vort, and great crowds were attracted by the spectacle 
of their removal to a hotel, and their progress was 
much impeded by the people. The system in opera- 
‘ion in the United States is again recommended. 


At Bicknoller St. George, near Taunton, England, 
there is a vigorous yew tree growing on the top of the 
square church tower, and though it has been cemented 
around, it still flourishes. There is an old yew tree in 
the churchyard, and it is probable that the birds have, 
after eating the fruit, left the seeds on the tower, 
while the’mortar was soft, and one of these germinated. 
The vew tree is 2 feet 8 inches high witha girth of 12 
inches. Itis thought to be at least a hundred years 
old. 


A unique institution for the treatment of sufferers of 
tuberculosis is being built near Palermo, Sicily. Its 
site is a magnificent one, and the edifice itself will be 
beautiful, and will be surrounded by temples, grottoes 
and marble benches, and at night the grounds will be 
illuininated by thousands of lamps. The medical di- 
rector has made a special study of the fresh air and 
ample diet system of dealing with phthisis in Ger- 
many, says The New York Tribune. A French chef 
will be an important member of his-staff. A yacht of 
300 tons will also be at. the service of those who desire 
it. Accommodations fora hundred will be afforded. 
After current expenses, and the expense of repairs 
have been earned, all surplus receipts are to go to 
sanatariums for the poor. 
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Engineering Notes. 
The Roebling Company, of Trenton, have made a 
model of the Brooklyn Bridge for exhibition at the 
Paris Exposition. The length will be 28 feet. 


There are now 214 transports engaged by the British 
government. They aggregate 1,050,359 tons, the larg- 
est is the ‘‘ Cymric,” of the White Star line which is of 
12,552 tons. - 0 


The famous Kinzua viaduct on the Erie Railway is 
to be replaced by a newer and stronger structure. Its 
total length is 2,050 feet and its height above the sur- 
face of the water is 302 feet. 


The Ordnance Bureau of the United States Navy 
is experimenting witha new explosive called ‘‘ marsite.” 
It is supposed to be a nitrate compound and can only 
be exploded by the combined force of percussion and 
concussion. 


It is said that the largest belt ever made was turned 
out by a Canadian concern. It measures 3,529 feet 
long and is of rubber, its weight being 9 tons. It is 
made for the grain elevator of the Intercolonial Rail- 
way at St. Johus, N. B. 


Some years ago the Union Steamship Company’s 
vessel, ‘‘ Norman,” was fitted with appliances for re- 
ducing the temperature in the library and reading 
room, says The Engineer. This was appreciated by 
the passengers who flocked into the-spaces cooled at 
every available oppartunity their comfort during their 
passage through the tropics being greatly enhanced 
thereby. : 

A curious accident recently occurred in Germany. 
An express train ran into the rear of a freight train, 
and in the rear car was a tank filled with spirits which, 
exploded as the locomotive ran under it. Three men 
in the mail car were burned alive and the engine, 
tender, mail car, baggage car, dining car and three 
freight cars were destroyed by fire, says The Railroad 
Gazette. 


A curious accident occurred in Dublin on February 
14. It was somewhat similar to one which occurred in 
Paris afew years ago. The rails were slippery, and 
the result was that the locomotive dashed through 
the walls of the terminus, smashing stationary buffers 
at the end of the platforin and boring a hole through 
the wall itself. The engines was suspended in midair 
on a portion of the wall, 30 feet above the street. 


Congress is to be asked to appropriate a considerable 


sum for the Philadelphia mint, including boilers, en- - 


gines, dynamos, pneumatic tools, lifts, telephones and 
machine tools, coal handling machinery motors, etc., 
as well asa fine equipment of machinery connected 
directly with the coinage of money. It is thought 
that in a few years the mint may be relied upon to 
produce most of the machinery and appliances for all 
the United States mints. 

A fre in a large spice mill adjoining the Chicago 
Public Library gave the first opportunity for testing 
the water curtain, the apparatus for producing which, 
forms a part of the equipment of the building. Tubes 
are arranged on the outside of the building on the top 
through which water can be turned, and the arrange- 
ment proved perfectly satisfactory. Streams of water 
poured out of the tubes covering the walls, and owing 
to the temperature they were coated with ice ina few 
minutes. 


Some of the conveniences of a modern railroad station 
are mentioned in Mr. Francis’ paper on the South Ter- 
minal Station at Boston, delivered before the Ameri- 
can Society of Civil Engineers. It includes in addi- 
tion to the usual ticket selling booths, dressing rooms, 
newspaper booths, etc., private telephone exchange 
for the use of the terminal station, bicycle racks, 
speaking tubes, a stand for the sale of emergency 
articles such as rubbers, umbrellas, etc.. shoe-cleaning 
facilities for women, dressing and checking rooms for 
passengers, employees, ete. 


A new. breathing apparatus has been invented by 
an Austrian. Itis for use as a rescue apparatus for 
coal mines. It consists of an India rubber cloth re- 
ceptacle made in the form of a collar which closely sur- 
rounds the wearer’s neck, serving as a breathing bag, 
and at the same time to hold astore of quicklime for 
absorbing the carbonic acid and water vapor. A mask 
tightly enclosing the face, is also emploved and oxygen 
can be breathed from an accompanying container, so 
that a man wearing these appliances can remain in a 
locality filled with irrespirable gases. 


A salt water detector between the condensers and 
boilers of cruisers has been determined upon by the 
British Admiralty, says Engineering News. This 
would obviate a recurrence like the breakdown of the 
* Pegasus” last February. The condensers of this ves- 
sel leaked badly and the salt water in her boilers 
caused them to prime to such an extent that the cruiser 
was practically helplesss. for sixteen hours off Cape 
Ushant. After temporary repairs to the two boilers 
it reaghed Plymouth. The detector is an appliance 
for chemically testing the water during its passage be- 
tween the condenser and boilers, at once indicating 
the admission of salt water. 
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Electrical Notes. 
* The local Street Railway Company, of Tokio, Japan, 
has decided to lay down 200 miles of electric railway. 


An electric pneumatic brake has been adopted for 
the equipment of the Metropolitan Railroad in Paris. 


An inventor has recently devised an illuminated sign 
which is sunk flush in the pavement consisting of a 
large dead light bearing a sign secured in a metal ring 
and a conical reflector, at the bottom of which is 
located an incandescent light. 


In Hamburg the policemen on the streets are in- 
structed to watch the cars sharply, and if they find a 
car which carries a single passenger more than the 
number allowed by law, the conductor is find 72 cents. 
It would be amusing to see the operation of such a 


law in this country. 


There are now 93 German towns or districts with 
electric railways as compared with 77 of the previous 
year. There are 30 new lines projected and in pro- 
jected and in progress, and 39 extensions. The total 
length of the lines is 1,270 miles. The total length of 
track is 1,750 miles, the number of motor cars is 4,504, 
with 3,139 trailers. 

It is proposed to utilize the River Cellina and part of 
the River Piave in Italy, for the generation of electri- 
cal power for transmission to Venice. The Cellina is 
eapable of supplying 10,000 horse-power at a distance 
59 miles. The Piave scheme offers 27,000 horse power 
conducted 43 miles distant and the amount could even 
be increased, says The Electrical World. 


On December 4 direct telegraphic communication 
was opened from Budapest to London. This is des- 
tined to be of great value to grain dealers, for Hun- 
gary isthe granary of Europe. Telegraph messages 
formerly required three or four hours to pass from 
London to Budapest owing to the number of messages 
intended for these two places as they had to pass over 
the same wire used for business with Berlin and 
Vienna, so that a question and its reply usually oc- 
cupied six or eight hours. 

Mr. Howard B. Little in Knowledge discusses cases 
of trees shattered by lightning and cites an extra- 
ordinary case. A tree was encircled by a rope some 
25 feet from the ground, and it so chanced that an 
end of the rope stood out from the bark of the tree so 
that during the earlier part of a rainstorm the tree 
was damp from the top to the rope, while the lower 
portion of the trunk was kept comparatively dry. 
The tree was struck in this condition and the lower 
part only was damaged. The damage followed down- 
ward a path which the twist in the fiber of the wood 
made easiest. 

A bill has been introduced in the New York Legisla- 
ture, requiring the registration of electricians, says 
The Electric Review. The bill is in the nature of a 
protection against fire, as it is to prevent incompetent 
persons from tampering with electric wires in all 
buildings where electricity is used. The electricians 
who wire the buildings are now held responsible for 
their work, but they claim that after they have fin- 
ished it, in many instances, inexperienced persons are 
called in to do odd jobs, aud leave the wires in such 
shape that they are a menace. The bill, therefore. 
would not permit any but registered electricians from 
touching the wires. 


A new system of railway traction has been invented 
by a New Zealander, in which half of the car is under- 
ground and half above. It is proposed to construct a 
conduit of sufficient capacity to receive the truck and 
running gear. Attached to the truck and passing up 
through the slot are thin wide barsof sufficient cross- 
section to support the body of the ear. Special pro- 
vision is made to facilitate passage around curves. 
There are, of course, distinct advantages connected 
with such system, but the Franklin Institute which 
has investigated it, thinks that the disadvantages of 
inaccessibility to the truck mechanism, especially in 
the case of electrical railways where prompt access to 
the nrotors and the connections is of the highest im- 
portant, would more than offset the advantages claimed 
for the system. The Street Rail way Review concurs in 
this opinion. 

A patent has recently been issued for an invention 
having for its object the giving of an audible alarm 
through the agency of smoke or non-flame-supporting 
gases, such as are ordinarily generated by fire. -The 
device is based upon the principle that a gas flame 
only burns when supplied with a definite amount of 
oxygen. The flame is allowed to act upon a ther- 
mostatic bar included in the electric circuit in connec- 
tion with that of an alarin of any approved formin. The 
circuit is normally open as long as the flame continues, 
and the arrangement being such that when the- flame 
is extinguished the circuit will be closed thereby caus- 
ing an alarm to be sounded. There is a perforated 
casing containing a gas flame which supplies heat to 
the bar. Should the surrounding atmosphere be filled 
with smoke or non-supporting gases they will be drawn 
into the casing. The flame will be extinguished from 
lack of oxygen to support combustion and the ther- 
mostotic bar in cooling closes the circuit. 
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THE LATEST OF THE LARGE MISSISSIPPI 
BRIDGES, 

The fact that the Mississippi River, running in a 
~general north and south direction, intercepts the main 
trunk lines-to the West, is responsible for some of the 
most notable of the great bridges of the world. The 
Bismarck Bridge, on the Union Pacific Railway, the 
Eads and the Merchant Bridges, at St. Louis, and the 
handsome structure designed by Morrison for crossing 
the river at Memphis, are structures whose fame is 
known the world over. The latest great crossing of 
the Mississippi is the symmetrical and altogether beau- 
tiful structure which forms the subject of the accomn- 
panying illustrations. It forms an important part of a 
new line of railroad connecting the cities of Davenport 
and Clinton, Iowa, with Rock Island and Moline, IIl. 
The railroad and the great 
bridge are something more 
than a mere connecting line 
between the cities named, 
for the towns at each end 
of the line are the meeting 
points of a number of the 
large railway systems of 
the West. The Davenport, 
Rock Island and North- 
western Railroad is located 
along the right bank of 
the Mississippi from Clin- 
ton to Davenport, from 
which point it swings with 
along curve to the south 
before crossing the river. 
The line itself has been 
constructed since the mid- 
dle of September last ; but 
the bridge has been under 
construction for about two 
years. 

The crossing is maGe up 
of seven fixed spans witha 
draw span over the main 
channel, its total length 
being 2,310 feet. Com- 
mencing at the Rock Is- 
land side, from which the 
accompanying illustration 
was taken, the bridge con- 
sists first of three spans of 
200 feet, then a draw span 
442 feet between the end 
pins, followed by four fixed 
spans, the first 365 feet in 
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ing the necessary backing, it was decided to sheath the 
nose with a protection of old rails. The rails which 
weigh 65 pounds to the yard were laid up the face of 
the slope in 28-foot lengths. They were spaced 5 inches 
apart, center .to center, and were fastened with ordi- 
nary railroad spikes to. each horizontal course of crib- 
work. They were also secured by drift-bolts which 
passed through holes in each side of the flanges, and 
were secured by nuts on the inner side of the timbers 
of the cribwork. After the rails were all in place the 
intervening spaces were filled up with cement mortar 
so as to afford a practically smooth, surface and avoid 
any roughness which would tend to cause a lodgment 
of driftwood or ice against the nose. The whole of 


this important work was designed and carried out by 
Mr. C. F. Loweth, M. Am. Soe. C.E., to whose courtesy 


length and the others each 
300 feet in length. The 
total length of 

the viaduct 

approaches. is 

850 feet, the 
spans of which 
vary from 30 to 
70 feet in 
length. The 
superstruct- 
ure, which was 
built by the 
Pheonix Bridge 
Company, is 
of the standard 
American type 
throughout, 
with built-up 
lattice, posts 
and chords, 
and eye-bars 
for the tension 
members. The 
bridge is car- 
ried upon ma- 
sonry piers, the 
foundations 
for which were 
earried down 
by the pneu- 
matic process. 
The draw 
span is electric- 
ally operated. 

As the pivot pier of the draw span is exposed to floods 
and to a heavy flow of ice it is protected by a fender 
pier on the upstream side. This pier is a continuous 
timber crib 26 feet in width, 250 feet long and 28 feet 
in height, the water at this point being 7 feet deep at 
its lowest stage. The cribis strengthed by four inte- 
rior longitudinal walls, and by a series of transverse 
walls spaced 8 feet, center to center. The nose of the 
crib at its upstream end is formed with an angle of 90 
degrees. 

To protect the cutting edge at the nose from 
heavy floating driftwood and the action of ice, it was 
at first proposed to cover the inclined surfaces with a 
fencing ot heavy steel plates ; but owing to the diffi- 
culty in fastening and holding the same, and provid 


STEEL RAIL AND CEMENT FACING FOR PROTECTION OF PIVOT PIER—DAVENPORT BRIDGE. 


THE LATEST NOTABLE BRIDGE ACROSS THE MISSISSIPPI. 
On the Line of the Davenport, Rock Island and Northwestern Railroad. 
Three 200-foot spans 3 one 442-foot draw span ; one 365-foot, and three 300-foot spans ; Viaduct approaches, 850 feet. Total length, 3,157 feet. 


we are indebted for the accompanying illustrations 
and particulars. 
2 
A Novel Apartment House. 

Plans have recently been filed in New York city for 
a seventeen-story apartment house, says Carpentry 
and Building, which has some novel features. It is to 
be built on Fifth Avenue, just across the street from a 
famous restaurant. The elevator shafts of the new 
house will be sunk deep in the ground so that passen- 
gers can enter a tunnel extending under Fifth Avenue 
and communicating with a system of elevators con- 
necting with the restaurant which will be remodeled 
so as to reach the tunnel entrance. In {this way the 
residents of the apartment houseYcan, by means of an 
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underground passage, reach the restaurant and return 
to their rooms without the necessity of going out doors. 
The tunnel will be handsomely fitted up and the build- 
ing will have a swimming tank of large area and luxu- 
rious accessories. 
ed 
Value of Farm Animals. 

The statistician of the Agriculture Department has 
made some interesting computations as to the number 
and value of farm animals in the United States. On 
the first of January there were 13,537,524 horses, 
2,068,027 mules, 16,292,260 milch cows, 27,610,054 other 
cattle and 41,883,065 sheep. There has been a total in- 
crease in value of the country’s live stock during the 
year 1899 of $216,000,000, not including the increase 
in the value of swine, no figures concerning which are 
at present available. The 
total value of farm animals 
of the United States on 
January 1, 1896, was $1,997,- 
010,407. The present value 
is not less than $2,213,010, - 
407. Thenumberof horses 
has decreased largely. 
There are nearly 3,000,000 
fewer horses in the coun- 
try than there were seven 
years ago and there are 
fewer mules than _ since 
1886. The average price 
per head for mules is $53.65. 
This is a higher price than 
has been paid since 1894, 
and the result was evident- 
ly produced by the unprec- 
edented demand for mules 
by the Spanish-American 
and Transvaal wars. 

——— — @-@ @ 
Rifle Ranges for Cities. 

The events in South 
Africa have brought about 
a widespread interest in 
England in rifle practice, 
and what is wanted is some 
system of closed safety 
short ranges, such as are 
so Much used on the Con- 
tinent, so that the mem- 
bers of the rifle clubs can 
attend.them. The firing 
point is usually closed in, 
and on the inside is a 
sloping bullet-proof pent- 
house roof, which effectu- 
ally prevents 

any accidental 
shot flying off 
into the street. 
Hiigh walls 
with cross 
sereens at 
gradually in- 
creasing dis- 
tances, in 
which are 
openings cor- 
responding to 
thetargets 
provide for the 
safety of the 
neigh borhood, 
while afurther 
precaution is 
provided in the 
“shape of aslap- 
ing screen 
above the tar- 
gets them- 
selves. ‘hese 
could be self- 
registering, or 
a covered way 
to a marker’s 
butt might be 
easily made 
from the firing 
point. An il- 
lustration of such a daily range is given in a recent 
number of The Daily Graphic. In France shooting at 
a mark forms one of tHe lessons taught at the primary 
schools, and there are in that country 1,800 shooting 
clubs, with a membership of 14,000. Switzerland has 
3,300 rifle clubs, with nearly 200,000 members, out of a 
population of nearly 3.000,000. 
i 

YALE UNIVERSITY is to establish a school of forestry. 
The large estate bequeathed by the late Prof. O. C. 
Marsh will be used asa school of botany, and will also 
be used for the present as a school of instruction in 
forestry. There is certainly a great need for thoroughly 
scientific schools of forestry, when extremely valuable 
growths of trees‘are now rendered entirely worthless. 
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M. J. DE MORGAN’S EXCAVATIONS IN THE 
AKROPOLIS AND PALACES OF SUSA, 

The excavations of M. Jacques de Morgan at Susa 
in Persia, are of the greatest possible importance owing 
to the proof which they present of the Asiatic origin 
of Egyptian civilization, and also as indicating that 
the ancient Elam was the cradle of the Aryan race. 
Through the courtesy of the Rev. Henry Mason Baum, 
D.C.L., editor of Monumental Recards, we are en- 
abled to present some interesting particulars of M. de 
Morgan’s work at Susa largely in his own words, and 
also to give a portrait of this archeological explorer 
in his study at Susa, where he is superintending the 
work of 600 men.- M. de Morgan was sent to make 
these excavations for the French government which 
has secured from the Shah the monopoly of archzo- 
logical excavations, and the French explorer sends 
regularly reports to the French Secretary of Public 
Instruction. 

We cannot give in extenso the report of .M. de Mor- 
gan’s work, but we will review the most important re- 
sults obtained. In the current SUPPLEMENT will be 
found an account of M. de Morgan’s trip from Teheran 
to Susa and an additional account of certain of his ex- 
cavations. On his arrival at the latter placethe explorer 
first examined the mounds to see if the observations 
that had been made during his previous visit in 1891 
were correct. He considers that the ‘‘ tells,” or mounds 
of Susa were formed by the accumulation of rubbish 
and débris left by the successive occupants of the city. 
At the present time M. de Morgan speaks only of the 
archeology, reserving for a later report notices of the 
natural history, ethnography, modern linguistic geog- 
raphy, meteorology, architecture, etc. During the 
first season spent at Susa he encountered all kinds of 
difficulties which are always met with in a country so 
little civilized and as fanatic as Arabistan is. The pop- 
ulation although tractable enough had to get used to 
European methods of laborand the local government 
in spite of the Shah’s firmans did not realize at once 
their meaning. 

M. de Morgan spent the entire winter busying him- 
self in organizing the work, assisted by M. G. Lecquier 
who directed the diggings at the Apadana and a scien- 
tific and executive staff. M.de Morgan’s first care was 
to carry through the mound of “ The Citadel,” mining 
galleries were run in order to study the various levels 
before starting any open cuts. Guided by the inspec- 
tion of the débris met with on the ground he opened 
five galleries at the east of the extremity of the mound. 
In 1891, he noticed that the slopes of this part of the 
tu:nulus contained more cut. flints and a greater num- 
ber of fragments of painted vases than any other part 
‘of the ruins. He was positive that while working 
through these thick beds He would find the remains 
of the oldest civilization, 

M. de Morgan describes his researches in detail, and 
goes on to say: 

‘“*T have found at various levels, and also at the sur- 
face of the tell, quite a great number of pieces from 
sickles, some having retained the bitumen used in 
fastening them to the wood, nearly all show on the 
edgea polish that has been given by use. The same 
fact is always observed in Egypt. I have previously 


made the remark in my ‘Recherches sur les Origines , 


de Vl Egypt, that the culture of wheat could never 
have originated in the Nile Valley, cereals not ex- 
isting in an aboriginal state in Egypt. I have relied 
on this fact among others in my attempt to prove 
the Asiatic origin of the first Egyptians, or at least 
of their civilization. This argument would have 
had a far greater value had I known, as I have to- 
day observed, that the same tool provided with 
flint flakes was used in Mesopotamia, as well as 
in Egypt, for harvesting grains, which here are 
growing naturally all over the country, and even 
on Susa’s tells.” 

The sixth gallery, which was only 29 feet below 
the summit of the mound, was most interesting, 
a well lined with large terra cotta tubes, cemented 
with plaster, being found and at last a baked © 
brick wall. The small amount of material ex- 
tracted from the galleries did not permit of de- 
termining with absolute certainty the nature of 
the various beds forming the mound of the Susa 
citadel, but the excavations have supplied valu- 
able information to guide the explorer. Weknow 
now that the level of the first or Anzanite city 
is 12 feet below the one that was destroyed by 
Assurbanipal's soldiers. . 

Assurbanipal tells us that before his coming 
to Susiana, Susa had never been captured by for- 
eigners, so we must expect to find in perfect order 
the remains of the various Anzanite civilizations. 
For we know from the informations furnished by 
the galleries that at all times the site of Susa was 
inhabited. 

We also know that the ‘levels of the {various 
epochs are coming in regular sequence down to 
the beds containing the remains of the prehis- 
toric period. Then it will be sufficient to succes- 
sively remove the various beds in order to be able 
to draw the plans and separate the documents of 
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THE GREAT STELE DISCOVERED AT SUSA—ERECTED 
BY KING NARAM-SIN 5,650 YEARS AGO. 
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the various epochs. The trenches are indicated on the 
diagram and some of the finds were very important. 
The first trench was 536 feet long, 13 feet wide and 16 
feet deep, and was intended forexploring the southern 
portion of the mound known as the * Royal City.” At 
a depth of about 3feet we found substructions and 
foundations of buildings of a late period (Seleucic, 
Parthian and Sassanian. The walls were of flat square 
bricks, and the houses were divided into small rooms. 
The dwellings were provided with water mains in- 
tended to gather the products of therain on the terraces 
and to collect it into cisterns or reservoirs. 

About 6 feet below the level of the deepest Greco- 
Persian foundations M. de Morgan began to strike 
massive walls made of sun-dried bricks made of fine 
yellow clay worked with chopped straw. The com- 
position is similar to the building materials still in use 
in all Persia and Arabistan. He found in these ruins 
débris of gray limestone similar to that used by Darius 
I. and Artaxerxes, Mnemon to embellish their palaces at 
Susa, also many Greco-Persian funerery shafts, which 
are sometimes cut through the walls. The ‘ Citadel” 
and the ‘‘ Royal City” were naturally given the most 
attention as being the probable site of the most impor- 
tant Anzanite buildings, the city itself covering both 
sides of the river, a territory of some 3,000 acres. An 
alabaster vase fragment found in trench No. 8 bears an 
inscription with the name of Xerxes. This is the first 
text of this king found in Susa. Assurbanipal tells us 
of his soldiers’ eagerness in the destruztion of the kings 
of Anzan palaces. ‘‘They upset the winged bulls 
guarding the gates.” Excavation teaches us that they 
upset also the steles, the obelisks, all the written traces 
of their enemies’ past grandeur. In the report of Assur- 
banipal we see the reason why the walls have been 
torn down nearly to their base. On their bricks were 
inscribed the names of the kings, and they were de- 
stroyed because the Assyrian conquerer did not want. 
that even the memory of the kings of Auzan should 
outlive their kingdom. 

M. de Morgan gives an account of the various objects 
which have been found ineluding a bronze table gran- 
ite obelisk and most important of all the stele shown 
in our engraving, the largest monument exhumed at 
Susa. It is 6144 feet high, and 40 inches wide. 

He says: ‘‘ At the top are three singular representa- 
tions of the sun with its rays. Below is the helmeted 
king, armed with an arrow in the right hand, a bow in 
the left hand, he wearsa semi-long costume and sandals, 
a dagger is passed through his belt. His beard is long 
according to the Chaldean and Assyrian fashion. This 
figure treads under his feet dead enemies, while in 
front of him another one falls wounded and attempts to 
pull out the arrow which pierces him; further still an- 
other one raises his hands asa sign of supplication. 
Under the king’s feet are heaped up dead bodies, 
some of them remarkably treated, their attitude is cor- 
rect and very elaborate. Below the king, and ascend- 
ing a grade, are three standard bearers, the left hand 
resting on the dagger fastened in their belt, the right 
holding the banner. These figures weara long dress 
and a helmet. 

‘*The whole scene takes place in the mountains ; the 

king, followed by his standard bearers and soldiers, is 
pursuing his enemies as far as an abrupt peak entirely 
covered by a long inscription. Other enemies are play- 
ing in the forests or making their submission.. Unfor- 
tunately, this stele had to stand the effects of a big 
conflagration; the stone has been split in many 
points and one of its scalings has carried away the 
whole text that stood above the king’s head. I 
had to consolidate the base with plaster in order 
to be able to take a substantial squeeze of this 
monument and so preserve this document, for I 
fear that it will not stand transportation. In spite 
of these injuries this stele is a very important 
monument of Elamite art. The composition is 
well put together and the execution entirely satis- 
factory; the figures areof good proportion, well 
treated in the ensemble and in the details, show- 
ing that the Anzanite had reached to an artistic 
skill in no way inferior to what we know of their 
neighbors, the Assyrians and the Chaldeans.” 
Father Scheil considers that it was of Babylonian 
origin and that it was erected by King Naram- 
Sin, the son of the famous Sargon, about 5,650 
years ago. 

The buildings in the citadel may possibly have 
been used as a treasure house by the Persian 
kings, for when Alexander captured Susa, he found 
there 9,000 golden talents. In trench No. 3, M. de 
Morgan found important remains of Anzanite 
buildings, and the aspect of the place proves that 
the Anzantine Susa was set on fire. Assurbanipal 
says : ‘‘I destroyed the tower of the city of Susa, 
whose base was of marble. I turned its walls up- 
side down. During a month and a day I swept 
the country of Elam from one end to the other. I 

‘ took away from its fields the voices of men, the 
sound of joyous music. I brought into it savage 
animals, serpents, the beasts of the desert, and 
the gazelles.” The old king truly waged bloody 
wars, and he describes them in true Asiatic 
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fashion, 
agery. 

M. de Morgan’s conclusions are most important. He 
thinks that the main Anzanite spots are the citadeland 
the ‘‘ Royal City.” At the time of Susa’s destruction 
by the Assyrians all the monuments that could not be 
carried away were upset without being damaged. 
After Susa’s capture by Alexander the Great, no im- 
portant buildings seem to have been erected at Susa, 
and it seems to have disappeared entirely before the 
heginning of the Sassanian dynasty. He considers 
that the Archemenian ruins will hardly repay extensive 
investigation as they will add nothing to history. He 
says that he intends to concentrate his labors on the 
Elamite remains, their importance making this a duty. 
He hopes that the inscriptions will add to history the 
names of whole dynasties, and it is the life of a nation 
during 3,000 vears that must be reconstructed with the 
aid of the monuments. During the last season he had 
ten small railway cars at trench No. 7 and next season 
he will have fitty for transporting material. He thinks 
that in four or five years the whole of the hill can be 
cleared down to the most ancient Anzanite level. He 
intends next year to open five trenches in the mound 
of the citadel. With the material at hand he expects 
to be able to have the whole inound reveal its secrets, 
possible within ten vears, certainly within twenty 
years. The abandonment of Susa was brought about, 
thinks M. de Morgan, by a change in the course of the 
river. The ancient Anzan, or Elam, is held by many to 
be the cradle of the Aryan races. There was a high 
degree. of civilization there 8,000 to 11.000 years ago. 
The mounds hold one of the keys of history. 

M. de Morgan is now in Paris preparing for next 
season’s work. 
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Automobile News. 
An automobile club has been organized in Balti- 
more. 


There are five automobile clubs in Belgium and their 
coimbined membership is 740. 

An automobile race will take place in France during 
four days of the last week in July. 


The Chicago aldermen are considering the advisa- 
bility of requiring automobile owners to provide their 
vehicles with fenders. 


An automobile cab almost demolished a coupe in 
Fortieth Street, near Sixth Avenue, New York city, on 
March 6. The vehicle was an electric one and in some 
unknown manner the driver lost control of it. 


The Western Electrician states that an arch is soon 
to be erected at the extremity of the Avenue de la 
Grand Armee, in Paris, to the memory of Levassor as 
he did much to promote the interests of the automo- 
bile. The arch is to be surmounted by a reproduction 
of the latest type of automobile. The French do not 
give arches lightly so we cannot vouch for the truth 
of this statement. Their taste, however, can be re- 
lied upon to soften the shape of an automobile if it 
becomes necessary to make it a detail in a work of 
sculpture. 


A steam automobile was left unguarded with gear 
reversed a few days ago in front of atheater. A mis- 
chievous boy climbed into the vehicle and opened the 
throttle. He jumped just in time and the carriage 
started backward ata high rate of speed for Broad- 
way ; the thoroughfare being crowded with fedes- 
trians. The vehicle suddenly swerved and leaped the 
eurb and pinned an-unfortunate pedestrian against a 
lamp post. The driver by this time had reached the 
scene justin time to be arrested. The injured. man 
was taken away to a hospital and the automobile was 
loaded into a wagon and taken toarepair shop. The 
driver was arrested on the charge of violating a city 
ordnance in leaving a vehicle unguarded. It is stated 
that there was no way to lock up the machine so ma- 
licious or inquisitive persons could not tamper with it. 
There have now been so many accidents of this na- 
ture that it would really seem as though no automo- 
bile should ever be left without a guardian. 


A curious accident occurred in the store-rooms of an 
automobile company in New York city. A cleaner 
was inspecting machines on the cleaning and polish- 
ing floor. Orders had been given not to move the 
machines by motor power on the floor. The steam 
had been generated in the boiler over a gasolene 
burner for the usual tests and when it became neces- 
sary to move the vehicle, the young man jumped 
abroad and started the motor. The seat had been 
removed in order to watch the test of the boiler so that 
the cleaner stood upright. The carriage was run near 
the opening to the elevator shaft; it was then stopped 
and the man intended to back it into its place, but 
instead of moving the reverse lever he moved the 
throttle lever and the heavy vehicle plunged against 
the steel gate of the shaft. Unfortunately it gave 
way and both man and machine went over the edge. 
The man first reached the ground some 60 feet below, 
and the vehicle banging from side to side of the shaft 
fell on him and crushed his skull so that death was 
instantaneous. 
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THE CHINESE RODS AND CORDS. 

Nothing excites curiosity in the public mind more 
than a simple and clever puzzle, and the ‘‘ Fifteen 
Puzzle” and ‘‘ Pigs in Clover” have given enjoyment 
to ‘hundreds of thousands. The Chinese rods and cords 
which forms the subject of our engraving is in the line 
of ingenious disposition and is really more in the 
nature of atrick than a toy. 

It is of Chinese origin and the example shown in our 
engraving was purchased in Chinatown, San Francisco, 
Cal. The puzzle consists of eight pieces of bamboo or 
hollow ivory tubes, each containing seven holes spaced 
equidistantly. Through these holes are seen to pass 
seven silken cords, each with a bead at the top and a 
tassel at the bottom. The toy is held by the loop at 


THE ILLUSION EXPLAINED, 


the top, which serves to hold the upper rod. When it 
is first picked up, its condition is shown in our second 
engraving at the left. There are seven of therodsat the 
top, and one at the bottom. Now the lower bar of the 
upper set is moved down to the bar at the bottom, 
the two lower bars will appear to besupported by three 
cords at the center, as shown in our engraving, four 
of the cords having vanished. If the next bar is 
brought down, another change is observed, only the 
two outer cords being seen. This is shown to the right 
of our engraving. If the next bar is brought down, 
the end cords have approached the center, and five of 
the seven cords have vanished. The next rod brought 
down brings five cords into view, the two end ones 
and the center one being visible. When the next bar 
is pulled down, the center and the outer cords only re- 
main, so that if all the bars between the top and bot- 
tom bars are brought together, the seven cords appear 
to pass entirely through them. Our first engraving 
gives a clew to the mystery. The rods are all hollow, 
and each contains seven holes, and our engraving 
shows the course of the silk cords. It will be noticed 
that where a number of cords pass through a single 
hole the strand which is formed is much thicker than 
are the single cords ; as they are of different colors, the 
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effect is most pleasing. It will be observed that the 
strings go clear through the top bar, but in the next 
bar, although they enter the seven holes at the top, 
they emerge from three holes at the bottom; three of the 
strands going through the center hole and two through 
each of the end holes, and so on throughout the entire 
number of bars, the strings changing their course, as 
is clearly shown in our engraving, thus causing the in- 
crease and decrease in their number. 

—————_—"_+0+e_________ 

A Memorial of the Centuries. 

Colossal crosses are to be erected this year on nine- 
teen mountain peaks of Italy to commemorate the 
nineteenth century of the Christian era. A re- 
ligious society will have charge of the matter. The 
crosses will be cut from granite, marble, or whatever 
stone characterizes each region, and will bear an in- 
scription. 
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Gorrespondence. 


Foreign Trade Marks. 
To the Editor of the SCIENTIFIC AMERICAN : 

Your notice addressed to American merchants in the 
ScIENTIFIC AMERICAN reminding them that some mer- 
chants do not understand that in foreign countries the 
first registrant of a trade mark becomes the legal owner 
thereof is most timely. 

We are continually receiving evidences of the truth 
of yourremarks. Great hardships frequently arise to 
foreign merchants simply because local traders havp 
applied for and have been granted trade marks which 
are identical or somewhat similar to those of foreign 
manufacturers. These latter at a subsequent date have 
applied for and then found to their cost that they were 
out of court. 

An instance occurred just. recently where it cost an 
English manufacturer several hundred dollars to have 
the register rectified by the removal of the mark of 
which he was the first and true inventor. Had hé only 
applied, without unnecessary delay for the mark, he 
could have done it practically speaking for a few dol- 
lars. His loss, therefore, was great. And fortunate was 
he that it was not greater. 

Trusting that the merchants of America will be 
quick to realize the dangers that are incurred in not 
applying within reasonable time for their trade marks 
we would remain yours faithfully, 

EDWIN PHILLIPS, 

Melbourne, Australia, January 30, 1900. 

=<. +6 > 
A MILLIGRADE THERMOMETER, 
To the Editor of the SCIENTIFIC AMERICAN : 

I have devised the new milligrade thermometer, the 
only perfect thermometer in all the 
world. True to name, it has in its seale 
1,000 degrees. As mercury is the sub- 
stance in general use, the 1,000 degrees 
shows the full tenacity of mercury, for a 
thermometer should be graded according 
to its tenacity. In milligrade mercury 
freezes at zero and boils at 1,000. This 
scale is to Fahrenheit as 10 to 7. The 
French centigrade is really a three hun- 
dred and eighty-niner, while Fahrenheit 
is a seven hundreder (660 + 40). Ina true 
centigrade thermometer, not enough 
would be implied in a degree, so we 
ininify the degrees ten times and use 
milligrade—the only perfect scale that 
will ever be devised. It will register in 
all minutiz. Decimals will not be needed. 
No below zero temperatures as long as 
mercury has power. Everybody knows 
positive and negative characters are a 
nuisance in computation, and milligrade 
ought to be international. It is worth 
striving for. Water boils at 360 degrees—the number 
of degrees in a circle. The point of aqueous congel- 
lation is just above a hundred (102°). The first hun- 
dred is the winter hundred of our northern latitudes. 
The second hundred is our summer hundred, and the 
hundred figure is easy writing and easy adding. 200. 
milligrade = 100 Fahr. It seems to me the simplicity 
of this scale should be its chief recommendation. 

ARTHUR BETTS. 

U.S. Vol. Observer, Ridgeway, Iowa. 


A Dynamometer Car, 

A new dynamometer car is being built in the shops 
of the Illinois Central Railroad, and will be operated 
by the railway company and: the Department of Rail- 
way Engineering of the University of Illinois. It will 
be equipped with apparatus and instruments for road 
tests of locomotives, air-brake tests, and line inspec- 
tion. The dynamometer recording apparatus will 
have three tandem cylinders, 3, 6 and 9 inches in di- 
ameter. By combinations of these, the apparatus can 
be tested with any weight of train. The apparatus for 
track inspection will automatically record deviations 
from gage and level of rails, the superelevations of 
rails, curves, the time, distance, ete. The motions are 
transmitted from an independent pair of wheels under 
the car to small cylinders in the car, transmission being 
effected by mwneans of oils. 

The pistons in these cylinders transmit the motions 
of the wheels below and their piston rods carry the 
pens by which the records are marked on a moving 
sheet of paper. 

ee San 
A Pipe Line for Sugar Juice. 

At Springfield, Utah, there is a plant for slicing 
sugar beets and extracting the sugar laden juice by 
diffusion, and this, with its impurities is then pumped 
through a pipe line to a beet sugar factory at Lehi, 
where it is treated and refined by the usual processes. 
It is learned, says Cassier’s Magazine, that the same 
system of piping sugar juices are also in use in France 
and Germany, and in the latter country atso pipe lines 
have been used in potteries to carry much thinned 
clay paste from one department to another. 
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THE PASSING SHOW. 
BY CHARLES F. HOLDER. 

No more interesting study, for the laymen or man 
of science, can be found than the effect of civilization 
upon the fauna ofa continent. In America the results 
have been so marked and far-reaching that it is of 
more than ordinary interest. Within comparatively 
few vears some types of animals have been almost 


THE CALIFORNIA VULTURE. 


extermnated, others constitute a passing show, and 
without the most stringent rules and regulations they 
will soon disappear. 

Among the most interesting hirds on the Pacific slope 
is the California vulture—Pseudogrypus Californianus 
which well represents in North America. the great con- 
dor of the Andes, and exceeds it in stretch of wing, but 
not in bulk. I have seen this fine bird soaring high 
above the Sierras, and once succeeded in creeping upon 
a specimen which had come down into the lower coun- 
try, and was ina grove of live oaks at an altitude of 
about 1,000 feet, in the San Gabriel Valley. I laid in the 
cover for some little time watching this great Ameri- 
can vulture, which with head well up, its big wings 
drooping, presented a fine picture. I satisfied myself 
with aiming at it, then came out of my concealment 
to drive it away, knowing that the first pot hunter 
who came along would bag it as the bird was in de- 
mand by the insatiate curiosity dealers who have a 
price on the head of every bird. The great vulture 
slowly moved away with ponderous flight, and I 
watched it rise higher and higher in great circless 
congratulating myself on having aided, in all prob- 
ability, in the preservation of at least one individual. 
A week later, however, I learned that a California vul- 
ture had been shot in the same grove by a sportsman, 
and brought to town, where it was sold to the highest 
bidder. 

That the bird is destined to extinction is evident 
froin the fact that everv collector or curiosity dealer 
has a standing offer for all the birds and eggs they can 
get. Thirty or forty vears ago these birds were so 
commen that it was not unusual for the Mexicans to 
catch them witha lariat, roping them after the vultures 
had gorged themselves with food. I once had access 
to a large South American condor which I found very 
amenable to the taming process. After some weeks it 
came to know me, and would hold up its head to be 
scratched, like a dog. The living California vulture 
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‘that it was my good fortune to see appeared to be 
quite as heavy and powerful a bird, though there is no 
doubt that the Andean form is the superior in this re- 
spect. As to their strength, Dr. Cooper states that 
four could drag the body of a young grizzly bear, 
weighing 100 pounds a distance of 600 feet. Dr. Newbury 
observed these birds in the Sacramento Valley in 1856, 
and refers to their fine soaring powers ; and Dr. Can- 
field states that he has seen as many as one hundred 
and fifty vultures around a dead antelope in the 
Columbia River region. Southern California ‘to-day is 
undoubtedly the principal retreat for the great bird, 
which will be hunted in the winter from peakto valley, 
and from one live oak grove to another until they too 
have joined the majority. 

The disappearance of this bird can be traced to dif- 
ferent causes: first, the pot hunter, who goes forth to 
kill everything ; second, the collectors, who sell their 
“game,” from blue birds to vultures, to curiosity deal- 
ers; third, poisoned meat set for coyotes and bears, 
and fourth, Mexican miners in Lower California, who 
it is said, destroy the bird solely for their plumes in the 
hollow part of which they deposit gold dust. 

Among the doomed animals are the antelope and elk. 
A few years ago the plains of California were covered 
with antelope. Even so late as fourteen years ago 
hunters could find them in the old dry lake bottoms in 
the vicinity of Mojave; and fifty years ago the great 
San Joaquin Valley supported many bands. But the 
advance of the white man into the West has been 
fatal; they have been shot down, driven away, mur- 
dered in cold blood for their heads alone, and to-day 
are on the verge of extinction in California. As to the 
actual numbers in /this State, Mr. H. W. Keller, State 
Fishery Commissioner, wrote me: ‘“ The only ante- 
lope I have seen or heard of are in the following local- 
ities. In the Mount Shasta foothills, about forty miles 
east of Yreba, Siskiyou County, I found about seventy- 
five head in small bands, running in the timber en- 
tirely, something unusual for this animal. There is 
also a small band in the western end of Antelope Val- 
ley, possibly less than twenty in all. There may be 
some in the counties bordering on the Nevada line, 
but of this Iam not sure. I do not think that there 
are five hundred antelopes in the State.” 

The elk is disappearing so rapidly, despite the efforts 
on the part of the government to save them, that it 
would hardly be an exaggeration to 
say that within twenty vears there 
will not be one left outside the limits 
of the National Preserves. . Even this 
retreat is not a protection, and pot 
hunters and renegades haunt the bor- 
ders, drive game into the open coun- 
try and slaughterit. Elk in the terri 
tories and interior States are hunted 
in the deep snow of winter, made to 
‘““move on” from post to pillar, as 
shown in the accompanying photo- 
graph, until they, too, become but a 
memory. Fifty vears ago elk could be 
found plentiful in California ; and two 
hundred years ago the animals ranged 
the State and far into Lower California 
and everywhere over the great val- 
leys, judging by the antlers found. 
How it is to-day Mr. Keller writes me 
as follows: “ The only elk I know of in this State—Cali- 
fornia—are a few in the northern part of Humboldt 
County, and about one hundred and fifty in Kern 
County, west of Bakersfield.” 

Fifty years ago the fine natural harbor on the south- 
west coast of the Island of Santa Catalina, gave shelter 
to what was perhaps one of the largest herds of the 
California sea elephant—Macrorhinus angustirostris— 
then known, the largest of its tribe, many of the hulls 
attaining a length of 22 feet. It was a striking and 
conspicious object, and naturally attracted the atten- 
tion of the whites who imme- 
diately began a war of exter- 
mination, the animal being 
very valuable for its oil, the 
large bulls affording two hun- 
dred or more gallons. The 
animals were very plentiful 
at this time from latitude 25° 
to 35°; but the war of exter- 
wination began about 1852, 
and the present decade has, 
in all probability, seen the 
last of the animals. The gov- 
ernment recognizing the in- 
evitable, sent an expedition 
to Lower California a few 
years ago, and secured all the 
sea elephants they could find; 
and the oil hunters have 
since then completed the 
work, and it is believed that 
this fine animal is extinct. 
Even in 1860 they were rare, 
and thé history of their 
passing is not without in- 
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terest. In 1880, it was rumored in San Diego that a 
fewlof these animals had been seen at Gaudaloupe and 
San Benita, and forthwith an expedition was planned 
to wipe them out. In that year the crew of the schoon- 
er ‘‘San Diego” killed thirty at San Cristobel Bay. 
Two years later forty were killed by another party, 
and six young ones were secured. -In 18838, the Ameri- 
ean hunters rallied to the slaughter, the Mexican 
government offering no resistance, and killed one 
hundred and ten, fourteen being large bulls. Every- 
thing in sight was destroyed -— males, females and 
young. i 

In 1884, the crew of the sloop ‘‘ Liberty ” killed ninety- 
three. These men had sentiment enough to leave a 
few females and young; but it was a mistake, as some 
weeks later another boatload of exterminators came 
along and slaughtered what was left of the herd. The 
government then sent Mr. Charles H. Townsend to 
secure what animals might have remained. He visited 
all the localities in Lower California, which had form- 
erly given shelter to these animals, but found none until 
they came to San Cristobel Bay where there was a 
herd of fifteen, these being killed in the interest of 
science. These were probably the last of the 
race. 

One of the most remarkable animals on the Pacific 
to disappear before the advance of man within the 
past one hundred and fifty vears, was the rhytina, or 
sea cow—Rhytina. gigas—which was discovered by 
Bering in 1741 on the island that was given his name. 
The surgeon of the wrecked party has left an in- 
teresting account of this Arctic inanatee-an extra- 
ordinary animal, which attained a length of 30 feet 
and a weight of eight thousand gounds. The animal 
was found in herds about the mouths of streams, and 
being a cluinsy creature, with no means of defense, 
easily became a victim to the party, who speared thein 
for food. So vigorous was the warfare against it 
carried on that in nine vears the five herds on Copper 
Island were extirpated ; in 1763, those on Bering Island 
had been destroyed, and in 1768 the last one paid the 
penalty and the rhytina became a memory, tlie skele- 
tons in the National and Russian museums, the San 
Francisco Acaderiuy of Science and a few others alone 
telling the story. 

The great auk, the Labrador duck, and the do-do 
areexamples of complete disappearance, while the 
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HERD OF ELK PASSING OVER THE PLAINS. 


Mascarene tortoise, the Carolina parrot, the West 
Indian seal and others are among the passing throng. 


The Current Supplement, 

The current SUPPLEMENT is of very unusual inter- 
est. ‘‘The Conquest of the Sahara” is an elaborately 
illustrated article, showing actual sand waves. M. de 
Morgan’s ‘‘ Discoveries of Susa” is an attractive article, 
giving somewhat in detail a few of the important finds. 
There is also an article from M. de Morgan’s pen en- 
titled ‘‘A Trip from Teheran to Susa.” ‘'The Santa 
Ana Canal” is continued. ‘Improvements in the 
Three-Wire System” is by Alton D. Adams. “,Mr. Mar- 
coni’s Lecture on Wireless Telegraphy” is the title of 
an interesting article. ‘* Disinfection and Prevention 
in the Sickroom” is by Dr. Charles Harrington. ‘‘ The 
Method of Testing Road Metals” describes the pro- 
cedure in the laboratory of the Maryland Geological 
Survey. The article is accompanied by an illustration. 
‘* Acetylene and the Manufacture of Mineral Blacks” 
is by M. Georges F. Jaubert. 
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(INustrated articles are marked with an asterisk.) 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements, 


COTTON-PICKING MACHINE.—Wi111amM L. BELT, 
122 O Street, Washington, N..W., D.C. By this ma- 
chine the cotton is extracted from the bolls by air- 
suction applied through the media of flexible tubes and 
fans. The myention is the result of long experience 
with pneumatic picking apparatus. When cotton ripens 
the bolls open first on the lower branches of the plants. 
The cotton nearest the ground is most exposed to dust 
and grit. It is, therefore, desirable to gather such cotton 
and deposit it in a receptacle separate from the other and 
cleaner portion. To this end the inventor has devised 
special air-suction and blast apparatus to operate on the 
lower bolls and other separate apparatus to act on the 
middle and topmost bolls. 


BEET-PLOW.—Witu1am F. Scumipt, Blanco, Cal. 
The object of the invention is toimprovea similar plow 
patented by thesameinventor. ‘lhe improvements con- 
sist in simplifying the construction of the standards car- 
rying the points and lifters, in providing for lateral and 
vertical adjustment of the standards relatively to the 
main frame,;in rendering the standards reversible, in 
furnishing braces for the standards at their upper ends, 
and in so constructing the points that they can be turned 
end for end and laterally adjusted, and extended for a 
greater or less distance in advance of the standards. 


CORN-SHELLING MACHINE.—Cuaruie D. PrRin- 
DLE, Newkirk, Oklahoma Territory. The inventor has 
devised a corn-sheller embodying novel features of con- 
struction that adapt it to shell corn from the cob in a 
rapid and perfect manner, screen and clean the shelled 
corn, remove the cobs from the machine, and likewise 
convey the shelled and cleaned corn outside of ‘the ma- 
chine. The portability of the entire apparatus attained 
by placing it completely upon a wheeled frame is of 
great advantage and enables the owner to shell the corn, 
clean it, and put the cleaned grain in bags out in the 
field during favorable weather, and thus avoid unneces- 
sary handling of the fodder and husked corn. 


HARROW. — Wituram M. Baker, Fortville. Ind. 
Thisinvention provides a simple and effective pivotal 
device for two harrow or toothed frames in a main frame 
and also a clamping device for the teeth which will not 
weaken the teeth-carrying bars, and while holding the 
teeth securely in place, will permit them to be vertically 
adjusted upon the bars. By means of a shifting device, 
the harrow or toothed frames can be independently ad- 
justed up or down; and the teeth in the frames can be 
given any desired angle. 


PLOW-FENDER.—NicHoxas Sterres, Darlington, 
Wis. The plow-fender is essentially a weed-turner and 
is located at the land side of a plowshare. The fender 
is so constructed that it will prevent straw, manure, or 
weeds from being drawn forward with the plow. By 
preventing the roliing or dragging action of the straw, 
manure, and the like, such obstacles are covered better 
than heretofore and left evenly distributed, either in the 
furrow or at the edge of the next furrow. Thus the 
plow runs more lightly because it is always clean and 
free from rubbish. 


BAND-CUTTER AND FEEDER.—PETER N. PETER- 
sEN, Herman, Neb. The invention provides a very 
simple form of band-cutter and feeder which will spread 
every bundle the full width of the cylinder without 
tangling or feeding crosswise. By employing inde- 
pendent feed-chains there are no slats to work loose and 
break and less chance for loose grain to be carried back 
under the feeder to be wasted. When the cylinder draws 
the grain from the feeder, as it will when the grain is a 
little damp, that part of the grain between the chains 
will be drawn first by reason of the chains’ firm hold 
upon the straw above them. Concave circular cutters 
are used, the front edges of which are brought parallel 
to one another, thus effecting an easy entrance through 
the grain. 


Bicycle-Appliances. 


BICYCLE-PATH SWEEPER. — ALBIN VOEGELE, 
S. W. cor. 59th Streetand Park Avenue, Manhattan, 
New York city. Under the number 644,380 a patent has 
been granted to this inventor for an ingenious attach- 
ment to the front fork of a bicycle, which attachment 
prevents glass, tacks, and the like from puncturing the 
tires. During inclement weather the attachment clears 
the path directly in front of the wheels, thereby prevent- 
ing the wheels from throwing mud upon the rider. The 
attachment can be controlled from the handle-bar of the 
bicycle, so that it can be lowered or raised at will while 
the rider is in motion. The device is light and can be 
easily applied to any fork. 


Mechanical Devices. 


HOIST.—RoBeErtT RvuTTER, South Butte, Mont. The 
hoist is especially adapted to be used for mining pur- 
poses and to be driven by horse-power. The novelty of 
the invention lies in peculiar clutch and pawl devices. 
Tne drum, mounted upon the frame,is moved by a 
clutch, A lever carried by the frame actuates the clutch. 
A ratchet is attached to the drum; and a pawl works 
with the ratchet to prevent the back movement of the 
drum when the clutch is in gear. The pawl is connected 
with the clutch-lever so as to disengage the pawl from 
the ratchet simultaneously with the disengagement of 
the clutch. 


RAZOR-GRINDING MACHINE.—JoszPpH NortTH, 
Harrison, N. J. It is the purpose of this invention to 
produce asmall, cheap machine which can be used for 
hollow-grinding razors and similar tools. The machine 
comprises two opposed grinding-wheels adapted to en- 
gage opposite sides of the razor. The razor-holder slides 
between and beneath the wheels. A nut upon the razor- 
holder is adapted to engage a threaded shaft journaled 
beneath the razor-holder and having rotative connection 
with the grinding wheels. As the grinding wheels are 
turned, the razor is automatically fed by the threaded 
shaft. 


STENCIL-CUTTING MACHINE. -— Stuart B. 
Moorz, Brooklyn, New York city. This invention is an 
improvement in stencil-cutting machines of the kind 
used in making paperstencils. The machine is designed 
to be used for cutting letters of more than one size. 
With this object in view, the disks which carry the 
punches and dies are provided with two circular rows of 


punches; and the punch-operating mechanism is adjusta- 
ble so that it can be made to engage with the punches of 
either row. 

FRICTION WARP-RACK FOR LOOMS.—Wit11am 
J. IRwin, Manhattan, New York city. The device is 
arranged to enable a weaver conveniently to regulate the 
tension of the warp, to dispense with the cumbersome 
weights heretofore employed, and to protect the warp as 
much as possible from dirt and dust by reducing the dis- 
tance the warp has to travelfrom the rack to the lay, so 
that the fabric will not become streaky. 


Miscellaneous Inventions, 


FURNACE FOR DESULFURIZING ORES.—HENRY 
GuYER, Casapalca, Peru. The furnace as constructed is 
intended to take the place of heap or stall roasting of 
lump ores of a size passing through a two-and-a-half- 
inch ring down to a three-quarter-inch mesh screen. 
A furnace, twenty-four feet in length, is capable of 
quickly desulfurizing from seven to ten tons of ore in 
about twenty-four hours, the ores containing over fifteen 
per cent. sulfur. Ores can be discharged in about two 
days, enabling the ore to be drawn from the bottom com- 
pletely burned out and cold. 


DEVICE FOR PREVENTING SHIPS FROM SINK- 
ING.—Francisco L DE Vita. 7a A. S. No. 1, Guatema- 
la, Guatemala. The invention consists of a series of 
cubical rubber compartments distributed throughout the 
vessel, the accordion-like structure of which permits 
their folding up. When bruught into action they are 
distended with air kept compressed in suitable metal 
receptacles. When not in use they are closely folded 
against the under surface of the decks, and held in this 
position partly by atmospheric pressure and by electro- 
mechanical means, the sudden removal of which insures 
their instantaneous release. The moment a dangerous 
leak is sprung the stop-cock guarding the compressed- 
air receptacle is opened and the required amount of air 
is allowed to rush in and distend the compartments. 
When fully distended, the compartments buoy up the 
vessel, 


REIN-HOLDER.—FRaNELIN A. Rrpovut, Cynthiana, 
Ky. The rein-holder has clamping members pivoted to- 
gether for clamping the reins between them, and a lock- 
ing device locks the clamping members in an open 
position for the insertion of the reins. The locking de- 
vice is arranged on the clamping members between their 
connecting pivot and their free ends, being thus adapted 
to be actuated by the operator’s pressing the reins against 
it to unlock the clamping members for the latter to close 
and then automatically to clamp thereins. The rein- 
holder can be readily applied to the dashboard or other 
part of a vehicle. 


GUN-SIGHT. — Peter LAWRENcE, Ouray, Colo. 
The sight can be readily elevated and centered and can 
be accurately guided in its movement. The vertically- 
adjustable sight-arm has a horizontal member.split at one 
end; asight is adjustably mounted transversely on the 
horizontal member, and an expanding-screw is arranged 
in the slit of the sight-arm. 


COMPOUND -LIP-VALVE. — Brnepicr Hise, 
Hamburg, Germany. The valve is compounded of sev- 
eral concentric elastic rings bent at the one border up- 
ward and fastened to seats arranged in a horizontal face; 
and the invention consists in arranging the concentric 
elastic rings one above the other, so that the whole valve 
is somewhat conical in shape. The object of the inven- 
tion is to attain a larger area or sum of openings for the 
liquid to pass through than is obtainable with other 
valves having elastic rings in a horizontal face, and to 
strengthen the elastic rings in certain cases so that they 
will sustain a much larger pressure or head of liquid. 


APPARATUS FOR CASTING METAL.—JosrPH 
W. Harrison, Converse, Ind. A great problem for 
years in the steel-founding has been that of successfully 
making small castings from soft steel. The expense of 
conveying tons of molten metal from open-hearth fur- 
naces in largeladles to small molds has been tedious and 
costly. The opening up of a large stream of metalinto 
small molds soon clogs up the gate. When flasks are 
used it is necessary in shaking out to use small sledges 
and bars, and by continual pounding and digging the 
sand falls out. The present invention employs an appa- 
ratus by which a great number of castings can be made 
by one pouring of metal, and in which no flasks are used. 
The molten metal is caused to fill the molds completely. 


NECK-YOKE AND TONGUE CONNECTION. — 
ARTHUR L. GRUGGEN, Moosomin, Assiniboia, Canada. 
This invention provides a simple neck-yoke and tongue 
connection which is adapted to swivel in all directions 
and to prevent accident in case of the breaking of other 
draft appliances. If the traces of either or both horses 
break, the neck-yoke connection can be relied upon to 
hold the pole or tongue and the neck-yoke swivel con- 
nected in a secure manner. As theends of the neck- 
yoke are properly secured upon the harnesses, the team 
will remain attached to the tongue, and the vehicle will 
be drawn from the neck-yoke, if it be necessary for the 
safety of the occupants. 


FIRE-ESCAPE.—Epwarp M. Crist and WILLIAM 
I. HaLpEMAN, Pine Grove, Penn. The invention is 
a friction device consisting of a tube inclosing a spiral 
strip, in the channels of which the rope lies. Either the 
rope or the tube may be attached to the building. The 
most effective frictional resistance is secured by the 
spiral strip. The rope is not injured by the spiral strip, 
for the channels have no sharp surfaces, 


CAP FOR CHILDREN. — BENJAMIN VENDIG and 
ALEXANDER ScuHirr, Manhattan, New York city. 
These inventors have devised acapor bonnot especially 
adapted for infants’ or children’s wear, so constructed 
that it can be laid flat, washed, and quickly restored to 
proper shape upon the head. 


TAG. — SamMuEL J. SILBERMAN, Manhattan, New 
York city. The tag serves the purpose of identifying 
clothing before it passes from the manufacturer. The 
tag is so arranged that it can be applied to the article of 
clothing to expose the article fully and yet permit its 
easy disconnection. 


CURTAIN-POLE.—Atmon S. VENEN, Forest Grove, 
Ore. The pole is formed of two hollow, semi-cylindrical 
sections engaging each other at one end to permit their 
moving toward or from each other to engage .and disen- 
gage the curtain. The sections are drawn together by a 


retractile spring, and are held in extendcd position when 
desired by toggle-links. The pole is a very effective and 
simple means for holding curtains and portiéres so that 
they will hang gracefully. 


NotE.—Copies of any of these patents will be furn- 
ished by Munu & Co. for ten cents each. Please state 
the name of the patentee, titleof the invention, and date 
of this paper. 
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NEW BOOKS, ETC. 


PRINCIPLES OF MECHANICS PRESENTED 
In A NEW Foro. By Heinrich Hertz, 
with an introduction by H. von 
Helmholtz. Translated by D. 4K. 
James and J. T. Walley. New York: 
The Macmillan & Company. 1899, 
8vo. Pp. 275. Price $3.25. 


The book before us is one which appeals only to those 
who are familiar with mathematics and who wish a thor- 
oughly scientific discussion of the subject. The defini- 
tions, observations and corollaries are arranged in a con- 
cise form and the author shows by the lucidness of his 
definitions from his reasoning, the extraordinary fitness 
for producing a work of this nature. There are many 
who cannot read the monumental works of Hertz who 
wiil be greatly interested in the present book. 


MONOPOLIES AND TRustTS. By Richard 
T. Fly, Ph.D., LL.D. New York: 
The Macmillan Company. — 1900. 
16mo. . Pp. 278. Price $1.25. 


At the present time when there is so much interest ex- 
hibited m combinations of capital usually termed 
“ trusts,”’a really enlightening book on the subject which 


should treat of it in a dispassionate manner, is sure to be: 


appreciated. The author 1s Professor of Political 
Economy and Director of the School of Economy in the 
University of Wisconsin, and has made a special study 
of the subject. Hehas presented an original contribu- 
tion to the economic theory which will be further de- 
veloped in the future by others and by himself. 


THE THEORY OF ELECTROLYTIC D1sso- 
CIATION AND SOME OF ITS APPLICA- 


Tions. By Harry C. Jones. New 
York: The Macwilian Company. 
12mo. Pp. 299. Price $1.60. 


The author who is an Associate in Physical Chemistry 
in the Johns Hopkins University, has taken up a diffi- 
cult subject and has succeeded in his task with rare suc- 
cess. It has been written with a hope of supplying 
students with information which they would otherwise 
have great difficulty in obtaining, giving as it does the 
latest developments in the subject and he justly remarks 
that a student who has a fair Knowledge of the origin of 
the theory of electrolytical dissociation, of the evidence 
upon which it rests, and its applications, have already 
acquired an elementary conception of many of the funda- 
mental principles which underlie modern physical chem- 
istry 


THE GRAMMAR OF SCIENCE. By Carl 
Pearson M.A.F.R.S. Second Edition. 
London: Adam & Charles’ Black. 
1900. 8vo. Pp. 548. Price $2.50. 


The first edition of this work was published eight 
years ago and the views expounded in the former edi- 
tion have met with wide acceptance. It is primarily in- 
tended as a criticism of the fundamental concepts of 
modern science. The author accepts, almost without re- 
serve, the great results of modern physics; it is the lan- 
guage in which these results are stated that he believes 
needs reconsideration. ‘We do not know of any book 
which will give the student in such concise form the 
broad facts which underlie modern science. It is a most 
valuable contribution to scientific literature. 


WATER SUPPLY ENGINEERING. The 
Designing, Construction and Mainte- 
nance of Water Supply Systems, both 
City and Irrigation. By A. Prescott 
Folwell. New York: John Wiley & 
Sons. 1900. 8vo. Pp. 562. Price $4. 


The author deals with a well-worn subject and he has 
acquitted himself of a difficulty with success which does 
credit to his professional standing. We note the omis- 
sion of a preface which would give some account of 
authorities consulted or how the data was obtained. We 
have no doubt however of Prof. Folwell’s figures and 
the book will undoubtedly prove of value to all municipay 
and hydraulic engineers, 


VICTOR VON RICHTER’S ORGANIC CHEM- 
ISTRY OR CHEMISTRY OF CARBON 
CompounpDs. Edited by Prof. R. 
Aschutz. Authorized translation by 
Prof. Edgar F. Smith. Vol. II. Car- 
bocyelic and Heterocyclic. P. Blak- 
iston’s Son & Company. 1900. 12mo. 
Pp. 671. Price $3. 


The present volume is the second of a series and is 
the third edition from the eighth German edition. It is 
fully authorized. It is difficult to find words to praise 
this most admirable scientific book. It will not be of 
very much use to those who have not some knowledge 
of the subject, but to those who do it will be simply in- 
valuable. It is a monumental work of the greatest im- 
portauce and should form an addition to every chemical 
library. 


A SYSTEM IN INSTRUCTION IN QUALITA- 
TIVE CHEMICAL ANALySIS. By 
Arthur H. — Elliott, Ph.D., and 
George A. Ferguson, Ph.D. New 
York: Published by the authors. 
115 West 89th Street. 1899. 8vo. Pp. 
155. Price $1.50. 


The first edition of this book was published in 1892, 
and the third edition has now been called for. ‘I'he 
original methods laid down have been excellent and have 
been adhered to in the present book but the field has 
been widened and the work has been made more useful 
by numerous editions. The tables are excellent and 
students who follow the.directions laid down will cer- 
tainly have little difficulty in acquiring facility in qualita. 
tive analysis. The hook is well printed in large type.: 
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Machine Work of every description. Jobbing and re- 
pairing. The Garvin Machine Co., 141 Varick St., N. Y. 

Ferracute Machine Co., Bridgeton. N.J., U.S.A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

Vhe celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East 138th Street, New York. 


. The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
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HINTS BU CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. ‘This is for ow 
information and not for publication. 

Weferences to former articles or answers should 
give date of paper and page or number of question, 

Unquiries not angwered im reasonable time should 
‘ve repeated : correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor pa to all either by letter 
or in this department. each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientitic Américan Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(7838) H. K. asks: Will you please state 
whether a cablegram is received by the operator, by 
spark orsound? A. The messages oyer the ocean cables 
are not received by either a spark, or a sound, but are 
written on a strip of paper in motion by astream of ink 
which flows from the fine tip of a glass tube which is 
moved to and fro bya coil of wire in obedience to the 
signals. This is called a siphon recorder, Another 
method which was employed at first was to read the sig- 
nals by the to and fro motion of a spot of light which 
was refiected from the mirror of a very sensitive galvan- 
ometer. 


(7839) H J. B. writes: In a 10 plate of 
30 inches diameter Wimhurst machine is a brass tube 
of 2inches outside diameter and 4% inch thick or 134 
inches inside diameter large enough for prime con- 
ductors and the spheres on the end of the conductors 4 
inches outside diameter and 4 inch of metal or 3% 
inches inside diameter with discharge rods {5 inch diame- 
ter and the gpheres on discharge rods 1 inch or 114 inches 
diameter. Why do they make the prime conductors of 
static machines so large and those of the induction so 
small in comparison? A. The old static machine had 
prime conductors of a size which are now known to have 
been of absurd proportions. At first a human body was 
supposed to be necessary fur this purpose. Almost any 
sized rod or tnbe will answer, for a static machine either 
of the frictional or the induction type. The induction 
machine, either of the Holtz or the Wimshurst form, is a 
static machine as much as the oldest frictional machine. 
A static machine is one which accumulates charges of 
electricity. These are then used for any purpose desired, 
as sparks, etc. The metallic portions of all these ma- 
chines need to be of no greater thickness than is neces- 
sary to give sufficient rigidity. The balls are often made 
of sheet metal spunup. The sizeof the discharging balls 
infiuences the intensity of the spark ; 1 to 114 inches 18 a 
good diameter. 


(7840) D. R. L. asks: What is the best 
method for preserving caterpillars and worms for a na- 
tural history collection ? A. To preserve soft specimens 
for collections, immerse them in a solution of formalin 
in water ofa strength not greater than 14 of one per cent. 
This hardens the object; see SuprLEMENT, No. 1257, 
10 cents. Alcoho) will also preserve such specimens, but 
destroys the colors of them. Caterpillars may be pre- 
served dry and mounted as are moths and butterflies, by 
first emptying them of their soft matter, and then stuffing 
the skin with cotton. This may have arsenic mixed with 
it in powder to prevent insects from eating the specimen, 
or the mounted object may be kept in an atmosphere of 
potassium cyanide vapor, as is usually done. 


(7841) E. W. McQ asks: Would you be 
kind enough to give me a description of how to make a 
small “ gasolene”’ engine ? [ama bey whois fond of ex- 
perimenting. A. You will find descriptions of such en- 
gines in our SUPPLEMENT, No. 1024 aud 1109. price ten 
centseach. Unless you have a good knowledge of the ma- 
chinist’s trade, we should advise you not to undertake to 
make a gasolene engine. It is a difficult machine to 
build, and requires good machinery to fit the parts as 
they should be. You would better begin upon some- 
thing simpler, which will not be so dangerous to operate 
when you get it built. 


(7842) E. W. S. asks: Can the Wims- 
hurst machine be used to light an electric arc or an in- 
candeseent lamp? A. The Wimshurst machine cannot 
be used to produce light, except it be by means of the 
discharge through a vacuum tube. Its discharge is one 
of high voltage, but of very small amperage. 


(7848) W. C. C. asks: Have sound 
waves ever been recorded magnified, so that the record 
could be examined with the naked eye? A. Norecorder 
so far as we have ever known has made a record of 
sound waves which could be easily distinguished by the 
unaided eye. 
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TO INVENTORS, 


An experience of fifty years, and the preparation 
of more than one hundred thousand applications 
for patents at homeand abroad, enable us tounderstand 
the laws and practice on both continents, and to possess 
unequaled facihties for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all toreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
bome or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 
301 Broadway, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
MARCH 6, 1900, 
AND BACH BEARING THAT DATE. 
[See note at end of list about copies of these patents.] 


645. 032 
644,763 


644.668 
644.909 
644, 1955 


Agricultural spider, C. Johanson.. 
Air cooler and refrigerato1, J. Cor 
Air, means for attemperating and pu 
Fk. Dornfeld 
Ambulance, H.C. Hall. 
Anchor, J. Watson........ 
Axle, car, KF. E. Hawkswo es, 
Back pedaling brake, C. G. Tief 
Bait, artificial, F. W. Hedgeland. 
Bait box. H. Levi................ 
Bales, etc., conveyer for cotton, 
Basket, nesting fruit, Shellenberger & King 
Bearing. ball, J. Keller........ 
Bearing, ball. R. KE. Kimball.. 
Bearings. waterproof protector for penile: H. A. 


Bed couch, H.J. Daschbach. 
Bedstead. metallic folding, C. L. Plunkett.. 
Bedstead supporting frame, J. F. Stephenson.... 
Belt drum for belt polishing machines, M. J. 
MIB VAIO EAM ise .5 seid de sialg: na’enea's asnas So alee eleasisinuete 
Bench. See Work bench. 
Bicycle, C. L. Jenne....... 
Bicycle, Runyan & Pon 
Bicycle frame, G. H. Williams. .. 
Bicycle framework, G. H. Williams. 
Bicycle handle bars and seat posts, binder for, E. 
N. Bowen 
Bicycle spring frame. G. H. Williams. 
Bicycle support, C. Kordenat...... 
Bicycle support, C. W. H. Smithers.. 
Block. See Snatch block. 
Blotter holder, O. 1. Samdal.... 
Boat, metallic life. W.S. Ray 
Boiler. D. S. & M. R. Jacobus... 
Book holder, coin controlled, H. L. Peck 
Book, shorthand note, H. Bungenstock. 
Boring machine, post hole, O.-Shevlin 
Bottle corking and labeling machine. 
Bottle mouth guard. C. H. Bogart. 
Bottle. non-refiliable. W. B. Lyne’ 
Bowling alley, C. J. Olson 
Box. See Bait box. Knoc 
Paste box. Shipping box. Sluice box. Trav. 
eler’s box. 
Bracket. See Extensible and adjustable bracket, 
Shade roller bracket. 
Brake. See Back pedaling brake. 
Sled brake. 
Bridle bit, R. F. Reynolds 
Brooder, chicken, E. F. Hodgson. 
Broom bridle and holder, L. Oehme, Jr. 
Broom holder, H. F. Cooper. 
Buckle. G. B. Adams...... 
Buckle, belt, M. L. Streeter. > 
Buggy storm front, A. A. Prall 644, 1944 
Building blocks, composition of matter especially 
adapted for use in manufacturing, L. Sletchs 


. 644.605 
644,165 
644,635 
644,781 


644,588 
644,269 
6: 


644) tes 


Car brake. 


- 644,765 
Building blocks, producing, I. Gleichmar. . 644,766 
Burner. See Gas burner. 
Burning pulverized fuel, apparatus for, Hurry. 2 

Seaman..............6.- . 

Butter plate and mold, H. . Williams... 
Button and fastener, combined cuff, S. Carlin 
Button making machine, A. Garbeil.......... ; 
Button making machine, P. L. Sylvester. 
Button making press, E. W. Silsby..... 
Cabinet, P. H. Yawman............ 
Camera, photographic, P. Perate. 


+ 645,031 


Can. See Oil can. 
Car and door mechanism therefor, steel, A. B. 
Belowses so... gcoss. skew ee ve eee veseceeensee 644,890 


Car brake. electric, U: B. Maille 
Car coupling, T. M. Gallagher.......... 
Car coupling. automatic, C. B. Cookston. 
Car, electric motor, C. M. Johnson. 
Car fender, D. Guarino. 
Car grain door, freight, 
Car replacer, J.C. Bate: 
Car roof, C. O. Peer.. 

Cars, double or tande! 


for railway. W. H. Miner. 644,679 
Cars, tandem spring draught 

. Mileham. 644,717 

Carbureter. Johnso 644,922 


y- 
Card holder, playing, F. Mueller. = 
Uard punching machine, Jacquard, 
Case. See Egg case. 
Casting machine, ingot, J. Illingworth 
Casting mechanism, W. & J. Lanyon... 


« 644,623 
- 644,871 


- 644,918 
+ 644,713 


Castings, apparacua for making, Kelling & Allen. 644,926 
Chains, machine for making curb, W. I. Macom- 
DORE Si Seeing sae alee ea Stachel tara caling Seer eemas toe 645,039 
Chains, mechanism for manufacturing, A. 
MASIONS fac: Higa siete Se Tee Oe wk Sane emn ses 644,991 
Chair. See Dentalchair. Reclining chair. 


Chalk sharpener, P. Chock 
Channeling machine, F. E. Beckman. 
Cheese cutter. Nagley & Asbery.... 
Churn, P. F. Glassbrenner....... 
Cigar lighter, C. B. & 8. Abbott. 
Cigar tip former, J. Bunn 
Cigars or cigarettes, machine for preparing con- 
tinuous rolls of tobacco wrappers for manu- 
facturing, L. L. & W. Maxfield 
Circuit breaker, automatic, D. W. Stinson 
Cistern, overflow reserveir, J. Gaa 
Clamp. See Wire clamp. 
Clasp, 'C2@) Tanzi. ees ists tenet heed co eas veanoads 


644,612 
Clay. machine for use in preparing, H. Diesener.. 644,795 


Cleaner. See Pipe cleaner: 
Clock case, HK. C. Barton. . 

Clutch, J. A. McGee 
Clutch, automatic fluid pressure friction, J. H. 


WHOL eto ec ckae oases sere coe 644,749 
Coach step, T. Beecher 644,842 
Coal or freight run, J. Br: 644,892 


Cvuating fragile vessels, W. W. Ga 
Coating fragile vessels, apparatus 
Garis.. 
Collar stuff 
Column, G. J: Pfahl.. 
Combination lock. W: 
Conduits, means for giving rigidity 

turns of flexible. KE. ‘I’. Greenfield 
Cooking utensil lid, J. H. Swift....... ‘ 
Cooler. See Air cooler. 
Corkscrew, J. Blundell 
Corset, G. Marple......... ..... 
Corset, apparel, M. W. Lawrence. 
Cotton openers, dust trunk or tube for, 
Coupling. See Car coupling. Thill coupling. 
Crate, folding, T. A. Killman.. 
Crate, knockdown, H. B. Dre 
Cue tip holder, O. G. Page...... 


r 
» 614,858 


Cultivator, cotton, C. A. Thurmond................ 644,812 
Cultivator, harrow, and hiller, combined gang, 

Wish er Gy Me WAS? ors sands idiswece eee seco tees 644,587 
Cutter. See Cheese cutter. Hay or straw cut- 

ter. Twine cutter. Vegetable cutter. 

Cycle pedal and crank pin. I. Rees................45 644,636 
Cyclometer and speed indicator, combined. 

Clapp wat sta, 644,579 
Cylinder wrench, H. Lund 644. 676 
Dental chair, G. ‘Sibiey 4,640 to 644,642 
Dental chair arm rest, G: Sibley ~. 644,643 
Dental chair back rest, G. Si . 644,644 
Dental flask, T. G. Donaldson - 644.970 
Denta} tool, C. W. Miller - 644,932 
Dentistry, impression band for, G. Evans. 644.705 
Denture, artificial, J. H. Doyle........... 644,583, 
Deodorizing and drying. F. M. Pratt 644,682 
Desk, school. Swann & Brown 644.836 
Desk slide, T. J. Houtman.. 644,982 
Diving and submarine appa 644.943 


Door hanger, J. D. Cael.. 644, op 


Dough preparing appara' 


Drill. See Electric drill. 

Drill rotating device, eolary, J.B 644,638 
Drugget pin, J. H. Gibson 644,976 
Dye, green black, J. Abe 959 


00D or METAL 
Workers 


Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 


A—Wood.working Machinery, 
B—Lathes, etc. 
SENECA FALLS MFG. CO. f 
695 Water St., Seneca Falls, N.Y. 
NGINE& FO OT] 


LATHES: 


Foot and Power &: 


SHEPARD LATHE CO. 


ge GEM’ SAFETY RAZOR. 


Impossible to Cut the Face. 
It’s the Best and Simplest Safe- 
ty ever devised. 

No Experience Required. 

We Gusrantee and Keep Them 
Sharp for One Year. 
Price $2.00, PostTPaID. 
Ge" Send for Illustrated Price List 

THE GEM CUTLERY CoO., 
85 Reade St., New York. 


Water Emery 
Tool Grinder 


Has no pumps, no valves. No 
piping required fo supply it with 
water. Always ready for use. Sim- 
plest inconstruction, most efficient 
in operation. 

Ge Send for catalogue and prices. 

W. F. & JNO. BARNES CO. 


1999 Ruby St., Rockford, III. 


THE EUREKA CLIP 


The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 


MACHINE SHOP eos 


TOOLS ano SUPPLIES :/222~7 
SEBASTIAN LATHE CO!ZSGENESE OF 
and Turret Lathes, Plan- 

Shapers, and Drill Presses. 
a W. 2d St., Cincinnati, ¢ 0. 


“Well, That? 's Fine! 1” 


ty bibllaly 


TH) 


erally. Book marker and paper clip. [4 id 
Does not mutilate the paper. Can be \\ 4 
used repeatedly. In boxes of 100 for 25c. | ad 


To be had ofall booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample cards by mail, free. Man- 
ufactured by Consolidated Safet 

Pin Co., Box 121, Bloomfield, N. J. 


“ODDO” 


Our Offer is Worth Your 
Consideration. 
GE Note the Illustration 
Carefully. 

This Motor can be used 
to operate all sorts of me- 
chanica]ltoys. With the fan 
attachment it will be found 
invaluable for keeping the 
air pure in the sick room. 
Placed on desk or table 
will keep the room cool in 
summer. It takes up very 
little space, and costs but 
1cent per hour to operate 
it,if our E Battery is used. 
2,000 revolutions per 
minute. If dealers in 
your town have not the 
“Oo So's motors or pupplica, write for catalogue or send 


got ff 


Gi 


“OD DO 


us » and we will send you, express prepaid, the 
follvwiag ‘‘Wddo” No.1 Motor, Fan, E Battery, 
Wire, Zinc and Chemicals. eae Fans, Motors 


and Batteries. 
te” Send for Catalogue with Prices and Descriptions. 


American Oddity Co., Dept. B, 170-172 W. B’way, N. Y. 


The utmost precision 
in grinding cups and 
cones for Automobiles 
and Bicycles is obtain. 
ed by using the 


NEW 
“*RIVETT”” 
PATENT GRINDERS. 


For particulars and catalogue, address 
FANEUIL WATCH T' OL ce@., 
Bricuton, Boston, Mass. 
Makers of the Celebrated “ Rivett” 

Precision Lathes. 


Queen Transits and Levels 


High Grade Instruments with the Latest Improvements. 


160 page En- 240 page Math- 
gincering ematical Cata- 
Jatalogueon log ue on ap- 
application, Plication. 
ENGINEERS’ AND DRAFTSMEN'S SUPPLIES. 


UEEN & co Optical and Scientific 
Q ey Instrument Works, 
59 Fifth Ave., New York. 1010 Chestnut St., Phila. 


DIEEL ROLLS 


for flattening wire for all purposes 
i Sena for circulars. 


"BLAKE & JOHNSON, 
P. 0. Box 7, WATERBURY, CONN. 


Da Bi Sil daha ath ace etic By ach 
Weighs Universal Bevel $ 


Protractor. 


$ 
e 
Blade 7 in. long, may e 
be slipped back and forth full } 
leneth or turned at anyangle around oe 

e 

oS) 


the circle. One side ot the tool is flat. 
G2" Catalogue of Fine Tools free. 
ie das Ss. eeL wets, US CO. 
Mass., U.S. 


$6659060546$6650005556056608 
The New YANKEE DRILL GRINDER 


Scientifically Correct. 

WORKERS. More of these ma- 
chines have gone into the leading plants of 
the world in the last two or three years than 
any other. WILY? Because hand ground 


9OOO9SOOO 


® 
® 
2 
; 


tapering, and only last half as long as machine 
round, Send for catalog »laining all of these 
hings, This is the drill grinder ever inade 
: uring but one preliminary adjustment, Write 

ow for full data. “ THE FULLER 
MF Cc Successors to G. T. Eames Co., 250 
Asylum Ay., Kalamazoo, Mich., U. S.A, 


DEFIANCE MACHINE WORKS 


DEFIANCE, OHI0.U. Ss. A. 


LONDON OFFICE, 


SEND FOR 


drilis Wont do correct work. They break, wear 


Dyeing apparatus, J. Major............. 
Dyeing, etc., apparatus for, J. Major. 
Exg case, J M. Sharp.. 
Egg case fillers, machine for making, J. “a, Car- 


mo - 644.762 
Electric circuit breaker, L. C. Reed................ 645,010 
Electric currents, protective system and appara- 

tus for high tension, L. C. Reed................ 645,087 
Electrical distribution, ne ee system of, te 

EVE OCG cece es ogGincicceee die e ba bares « 645,008 
Electric drill, etc,, W. P. Freeman 644,591 
Electric machine, dynamo, H.G. Keist. 644,684 
Electric motor controller. M. W. Day 644,666, 
Electric switch, N. Marshall. «. 644,745 
Electrical conductors, tovul s 

for. J. F. Cummings... . 644,794 
Electrical distribution, se 5 

BQ lie Cs ROCA se .0eocc3 seek sie ialaveasessetesde . 645,013 
Electrical] distribution system, B. G. 644,865 
Electrical distribution system, L. C. Reed......... 645,009 
Hlestri¢al distribution system, W. B. & L. C. 648.014 
Electrical distribution, system of overhead, W. 

Bei CRGC: iia vie teow scene en. tate sens ees ene « 645,012 
Electrical distribution, underground system of, 

W.B.& E275 ER cr OR ee Re RO \ 645,011 


Electromotive force regulation, B. G. Lamme 

Embroidery frame, Guyer & Kudert . 644,597 

Engine. See Gas engine. Internal combustion 
engine. Portable engine. Rotary engine. 
Traction engine. 

Envelop or folder, document, W. D. Bradstreet.. 

Extensible and adjustable bracket, R. H. Beck... 

Extract making apparatus, Schliemann & Von 


644,864 


645,029 
644,758 
644,872 


L. C. Emerson. s797, 645,048 
on for treating textile, Cy 


Eyeleting machin 
Fabrics, i 


Fabrics, producing ornamental, M. H. 
Feed water regulator, A. R. Shattuck 
Fence, portable, J. C. Alexander......... 
Fender. See Car fender. 
Fifth wheel, F. E. Wilcox..... ..... 
Filtering material, J. R. Reid...... 
Firearm safety lock, H. M. Caldwell 
Firearm sight, G. Durrenberger... 
Firemen’s hose, play pipe tor, J. M. Baker...... . 
Fireproof composition for building purposes, H. 

W. Hathaway.. . 644,821 
Fireproof construc right, 

644,912 to 644,914 

Fireproof construction, W. Orr. 644,839 to 
Fireproof pulpboard, making. yes 5: 
Fish hook or animal trap. D. W. “Anderson... 
Floor covering, producing material for, May 


n, 


Manghemrich...222c060 see jehice wasn cates wees 644,827 
Floors, aoe work for centering concrete or 
other; Js. Ly Lechneriis33: i230 .60ia + soos cae eee 644,986 


FogEs. roots, ‘ete. ., composition for making, c 
Flower or plant, artificial, A. A. Richter. 
Flower pot holder, V. 1. Merton 
Fork. See Stable fork. 
Frame. See Embroidery frame. 
Fuel economizer, D. Rushwerth............. 
Furnace. See Garbage furnace. 
Furnace, F. A. Daley. 
Furring rod holder. W. Orr. 
Fuse block, H. P. Davis... 
Galvanizing apparatus, E. I. Braddock. 
Game counter, H. H. Byrne.... 
Garbage furnace, S. H. Brown. 
Garment, L. H. Johnson... _... 
Gas apparatus, acetylene, F s. Hutchinson 
Gas burner, KF. W. Magee............ 
Gas burner, acetylene, W. Hahn.. 
Gas burner for heating purposes. A. Seyewetz 
Gas manufacturing apparatus, H. Pettibone.. 
Gasienpine. As T. Ott0.s sis iiss eset eas cates 
Gas fixture key attachment, P. A. Florimont. 
Gas generator, acetylene, W. C. Homan....... 
Gas generator, acetylene, Laperle & Boulard. 
Gas lighter, electric, C. Huber 
Gas meter, V. Konopinski.. 
Gas regulator, N. McBeth.. 
Gas valve and apparatus, oil, s. Guthrie 
Gear, bevel, J. Arthur.. 
Gearing, drive, 1. F. Wa 
Gearing, variable speed. C. E. 
Generator. See Gas generator. 
Globe hanger, safety, G. W. Biester.. 
Governor, engine speed, R. F. C. Keat: 
Gramophone, H. K. Smith 
Graphophone reproducer, W. Hart. 
Grate, fire, J. J. Long....... 
Griddle greaser, F. N. Cline 
Grinding machine foot stock, 
Grinding milling cutters, 
Schmaltz 
Gun, automatic, Dawson & Silverman 
Gun sight, A. R. Douglass............. 
Ham mer, foot pewer, F. W. 
Hand rake. M. Y. Warren 
Hanger. See Door hanger. Globe hanger. Wire 
hanger. 
Harp, Go BL Uy On. 22200262595. te0nte dG tact de es 
Harrow and roller, combined. I. C. Tmboden 
Harvester knotter, A. Heusch......... ...- 
Hay or straw cutter, G. Comfort.. 
Hearse attachment, M. M. Guiley 
Heater, S. Boal 
Heating system, steam. C. A. Ball.. 
Hoe scraping machine stop mechanism, H. ¢. 
ardner. 


~ 645,033 
+ 644,724 
993 


z 


614/981 
644.615 
644,848 
- 644,929 


645,018 
644,960 
644,901 
644,589 
644,883 


644,987 
644,604 
644,824 
644,815 
344,979 
44,792 
. 644.961 


- 644.592 
Hoisting apparatus, N. C. Mill8......-..-6..eeee eee 644,828 
Hook. ee Fish hook. eae hook. 
HOOK. WV Tae CON oo eae ce seue ss andene wed 644,985 
Horseshoe, rubber tread, Strawmyer & Nilius ... 644,879 
Horseshoes, nail for unevenly worn, W. J. Beck. 644,963 
Hot blast valve, J. Kennedy 644,927 


Hub, flexible wheel, S. Colt 
Hub, sectional vehicle, W. Horner. 


644,910 


644,783, 


Ignition system. W. H. Pumphrey. 
Impact motor, R. Messinger........ aca 
Index holder, card, D. E. Hunter.................5 645,051 
Ingot mold and sink head lining brick Lhereron 
J. K. Griffith. 644,740 
Insect or worm desi 645,028 
Insulator for use on electric r 
Thomas.. 644,646 
Internal comt - M. As! 644,566 
Internal combustion engine, Ay Js Rrith.: <0 544,798 
Internal combustion engine. Thornton & Lea.... 644,951 
Iron or steel. treatment of scrap, M. McDowell... 644,719 
Joint. See Piston joint. Rail joint. 
Kettle. chocolate. Walter......... 644,649 
Knockdown box, Shellenberger & iting... -. 644,690 
Ladder leveling attachment, Steps M.A. ‘Baetz. «+ 644,567 
Ladling device, W. & J. Lanyon... 644,712 
Lamp, J. M. Pfaudler 645.006 
Lamp, F. T. Williams. 644,786 
Lamp, acetylene gas, McCaffrey & Dunshee...... 644,804 
Lamp, acetylene gas generating, Hallows & 
PLUTON, © 13703 tse Sata bate aivce, 0 ata advo eb ige oh oaiatanle oa Gea D5\e 
Lampu acetylene gas generating, F. W, Hedge- 
ANS jours sbies ink aie aniececmas eae mee 
Lamp burner, J. M. Pfaudler... 
Lamp, electric arc. T. E. Adams 
Lamp, electric arc, E. M. Barnes. 
Lamp, electric arc, W. J. Davy... 
Lamp, electric bicycle, G. Yeider. 
Lamp, electric glow, J. Van Vieck...... .. 
Lamp, electric glow, Van Vleck & Stevens 
Lantern, hand. F. W. Dressel. 
Lap robe, plush, J. Stroock.... 
Last attachment, T. F. Lyons. 
Latch, door, F. EK. Richardson 
Lemon squeezer, J. L. Easley. 
Lever shears, F. A. Williams...... : 
Limb, artificial. Hullinger & Curts................. 644,802 
Lock. See Combination lock. 
hocks: A:.*R2 Pergussones <5: s3 <ceistwecnsicceste 
Loom attachment, P. Lambert. 4 
Loom box motion, J. W. Smal 
Loom shuttle box, H. Wyman 
Loom shuttle checking andrel 


644, “984 


H. 1. Harriman.. 

Loom shuttle tension “device, 
Lowering apparatus, safety, 1D). “M. Collins 
Lozenge making machine, F. H. Marker.. 
Lubricator, H, Woods. ........... esses 
Mail bag catcher and deliverer, G. W. Culv 
Measuring instrument, electrical, A. H. aie Joy.t, 

a) 


645.026 
644,899 


. 644.917 


Mechanical movement. Moore & White. - 644.996 
Metal strips. pickling, E. I. Braddock.. . 644,574 
Metallic carbonates by electrolysis, manufactur. 

ing, Richards & Roepper............ sseeeeeeee + 644,779 
Meter. See Gas meter. 
Milk for stock, apparatus for heating, C. H. 

MO WOR cri ceco ook caate Sh aeud nd Weenie aoe temienea tee ae 645,042 
Mill. See Rolling mill. 
Mining purposes, hydraulic press for, A. J. 

Tonge et al 644,782 
Moistening apparatus. M. J. Buckley.. . 644,703 
Mold. See Ingot mold. 
Mop head, G. A. Kahl «.- 644.925 
Mop wringer. G. A. Kahl. « « 644,924 
Motion converting mechanism, H. W. Meyer..... #44,678 


Motor. See Impact motor. Water motor. Wave 
power motor. 


Motor, W. Cline 644,580 


Mower, lawn. T’. Coldwell - 644,793 
Musical instrument, .J. C. Deagan.. « 644,817 
Musical instrument, C. H. Froelich.. +++ 64,669 


(Coniiued on page 17h) 


It Would Look Better! 


More rs homelike i STE lawn were peau fenced. Thig 


TEE ROD) LA NF ENCE 
with steel AR is moat durable, some and 
cheap. Look into the matter. Illustrated catalogue free. 


HARTMAN M'F’G. CO., BOX 69 ELLWOOD CITY. PA. 
9 Broadway, New York City. 


‘Less Care—Less Wear” 


but more effective than any other 
small engine used is the 


CASE STEAM ENGINE. 


Occupies but small space, speeds 
550 to 900 revolutions per minute, 
and especially suited for Dynamo 
driving either belted or connected 
direct. Booklet describing it sent free 


NEW BRITAIN MACHINE CO., 
NEW BRITAIN, CONN., U.S. A. 
F. M. PIERCE ENGINEERING CO., 6 Cortlandt St. N. ¥., Agents 


The Forbes Patent Die 
=| Stocks for Hand Power 


Ten inch pipe cut off and threaded 
by one man with ease. 


(Send for Catalogue. 


CURTIS & CURTIS, No. 56 Hand Machine 
6 Garden St., Bridgeport, Conn. 


Range 234 to 6 inch 
COBURN srouev TRACK 
U TROLLEY 


Parlor, Barn and 
Fire Door Hangers 


= All Styles, 
Latest Improvements. 
t®~ Send for Book. 
» Coburn Trolley Track Mfg. Co. 
Holyoke, Mass. 


HOW TO MAKE AN ELECTRICAL 


Furnace for Amateur's Use.—The utilization of 1:0 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be made by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents. 
For sale by MUNN & Co.,, 3a] Broadway, New York City, 
or by any bookseller or newsdealer 


If You Want the Best Lathe and Drill 


—— 


GHUGKS 


BUY 


WESTCOTT’S 

Strongest 
Grip, Great- 
est Capacity 
and Duwrabil- 
ity, Cheap and Accurate. 


Westcott Chnck Co., Oneida, N. Y., U.S. A. 
Ask for catalogue in English, French, Spanish or German. 
FIRST PRIZE AT COLUMBIAN EXPOSITION, 18%. 


Yorum Bar Belt Dressing 


TRADE MARK. 
It gives a smooth, pliable and adhesive 
surface, and saves Belts, Power and 
Wear of Machinery Bearings. _ Also 
adapted to Canvas and Rubber Belts, 
ox of 12 Bars, $3.00, sent on Trial. 


Che White § Bagley o., 


Worcester, Mass., U. $. AL 


ACETYLENE APPARATUS 


Acetylene number of the SCIENTIFIC AMERICAN SUP- 
PLEMENT, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The gas as made for and usedby the microscopist and 
student; its use in the magic !antern. ‘Il‘he new Frencl 
table lamp making its own acetylene. Contained, ip 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1037. 
Price 10 cents prepaid ty mail, For other numerous 
valuable articles on this su bject we refer you to page 21 
of our new 1887 Supplement Catalogue, sent free to any 
address, MUNN &CO., 361 Broadway New York. 


ARMSTRONG’S No. 0 THREADING MACHINE 


Can be attached to bench or post, 
Designed for tbreading the 
smaller sizes of pipe, iron or 
brass, alsobolts. Hastwo speeds, 
one tor pipe 4 to 1 inch; the 
ether for pipe 1% te 2 inches, 
inclusive. ses the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 


articulars. The Armstrong 
fz. Co., 139 Centre Street, 
New York. Bridgeport, Conn. 


SECTORLESS WIMSHURST MACHINE. 


—YThis article gives directions for making. 4 illustra- 


tions. SCIENTIFIC AMERICAN SUPPLEMENT 1131. 
Price 10 cents. For sale by Munn & Co, and al] news- 
dealers. Send for new catalogue. 


You USE GRINDSTONES ? 


{f so we can suppiy you. Ali sizes 
mounted and unmounted. always 
kept in stock. Rememober, we make a 
specialt yof selecting stones for all spe- 
cial purposes. %&~ Ask for catalogue. 


The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveiand, 0. 


Mechanical Movements, 


Powers, Devices, and Appliances. 


By GARDNER D. Hiscox, M E, Author of “ Gas, Gar 
oline, and Oil Engines.” 


A Dictionary of Mechanical Movements, Powers, De- 
vices, and Appliances, embracing an illustrated descrip- 
tion of the greatest variety of mechanical movements 
and devices in any language. A new work on illustrated 
mechanics, mecbanica] movements, devices and appli- 
ances, covering nearly the whole range of the practical 
and inventive field, for the use of Machinists, Mechan- 
ics, Inventors, Engineers, Draughtsmen, Students, and 
all others interested in any way in the devising and 
operation of mecharical works of any kind. 

Large 8vo. 490 Pages. 1,649 Illustrations. Price $3. 


te A full table of contents will be sent Sree upon 
application to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


Scientific 


American. 


MARCH 17, 1900. 


toeveryone. Electrical or Mechanical E) 
ing. Guidance of experienced, able instrae ‘tors. 8 spare time on 
os. A. Edison and others endorse Institute, Catalogue free. 

TRICAL ENGINEER INSTITUTE, Dept. A, 120 Liberty St., New Yo 


The “ Wolverine” Three 


Write 
, i rat: 
Cylinder Gasoline Ma- pan 


rine Engine. 
The only reversing and self- 
starting gasoline engine on 


ihe market, Lightest engine 
For the power built. Practi- 
cally no vibration, Absolute- 


Iysife. Single, double and 
triple marine and stationary 
mutors from % to 30 H. P. 
WOLVERIN 

MOTOR WORKS, 
Grand Rapids, Mich. 


This beats Wind, Steam, or Horse Power. 
We offer the WEBSTER "OM actual horse power 


GAS ENGINE 


MB ior ¥1530. less | per cent discount for cash. Built 
on interchange.be pli. Built of best material. 
y Made 'D lots or «1 therelore we con make the price. 
Roxed or shipment. weight sil lbs. Made tor Gas | 
or Gasohne. Also Horizontal Engines, 4 10 30h. p. 


WEBSTEI MFG. co., 
1074 West 15th St., Chicago. 
4 Eastern B.anch: 33D Dey Street. New York City. 
es Soutbern Agents: Boland .& Gachwind Co., Ltd., 
So. Peter and Lafayette Ste., New Orleans, La. 


TAKE AN QLDS 


Gas or Gasoline Engine, put it 
on your work and if itddes not 
fulfill our claims and 
satisfy you that 
there is no better en- 
gineon the market, 
send it back without 
expense to you, Our 


electric & tube igni- 
ters are unsurpassed 
Our self contained 
engines are most 
convenient, Free illus. catal. Olds Motor Works, Box 415 
Detroit, Mich, (Office & Factory); and Lansing, Mich, (Factory), 


THE IMPROVED 


MARINE ENGINE 


We are the oldest builders and 
guarantee superiority. ‘l'wo cy- 
linders in onecasting. Occupies 
less space and weighs less for its 
power than any engine 
made. Can be used wher- 
ever power is required. 
Either stationary or ma- 
Tine. No fire, no beat, no 
smoke. No licensed engin- 
eer required. Send for cat. 


Grand Rapids, Mich., U.S.A. 


SINTZ GAS ENGINE CO., 


GAS ENGINE 
IGNITER 


Complete with spark coil, 
$12.00. The Best Thing 
on the market. Latestand 
most improved mvudel. 
Ge Send for Circular. 
The Carlisle & Finch Co. 


Sixth St., Cincinnati, 0. 


LAUNCHES. 4A 
MONITOR 


VAPOR ENGINE AND POWER COMPANY 
GRAND RAPIDS. MICK CATALOGUE. 


CROOKES TUBES AND ROENTGENS’ 


Photugraphy,—The new photography as performed by 
the vse of Crookes tubes as a source of excitation. All 
about Crookes tubes. SCIENTIFIC AMERICAN SU PPLE- 
MENT, Nos, 181. 189. 23>. 2:45. 24.4, 792.795, 
990.5. GOS. 1050. 105-4. 1052, 1056. 1057. also 
SCIENTIFIC AMERICAN, Nos. 7. 8. 10 and 14. Vol. 74. 
These profusely illustrated SUPPLEMENTS contain a 
most exhaustive series of articles on Crooves tubes and 
the experiments performed with theni. Among them 
will be found Prof. Crookes’ early lectures, detailin 

very fuily the experiments which so excited the world, 
and which are now again exciting attention in connec 
tion with Roentgen’s photugraphy. Price 10 cents each. 
‘Yo be had at this office and from all newsdealers. 


Buy Telephones 


THAT ARE GOOD--NOT ‘* CHEAP THINGS.”’ 
The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
teeand instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 
250-254 South Clinton St.. Chicago. 
Largest Manufacturers of Telephones 

exclusively in the United States. 


AGNETOP SLUS 


raicesox TELEPHONES! 


ELECTRICAL SUPPLIES 


Stamp ECTRIGCo, 9, 
pense MANUS MANUS ELE MIANUS. CONR, 


Niagara Falls. 
Industria Number 


F THE 
Scientific American 
Supple ment, 

No 1261, Dated March 3d, 1900. 


'Tbis special number of the SCIENTIFIC AMERICAN 
SUPPLEMENT is illustrated by thirty-five engravings 
andis a most valuable compendium of information re- 
lating to Niagara. Contents, 

‘The History of Niagara Falls. 

Geology of the Great Lakes and Niagara. 

The Topography of Niagara. 

The Bridges of Niagara. 

The Great Power Plants of Niazara. 

Present Status of the Industrial Development 
of the Falls. 


Price, 10 Cents. For Sale by all newsdealers and by 


KINDS 
PRICES (a 


All 


MUNN & COMPANY, 


Publishers, 


361 BROADWAY, NEW YORK. 


Nail machine, wire, W. J. Hutchins... 644,603 
Nail puller. J. Deeble.. (44,667 
Necktie holder, W. A. Nordyke 644,937 
Nest, hen’s, G. H. Uzzelle..... 644,007 


Nut lock, I’. W. Crozier. . 
Nut lock, J. Pearson. . 
Nut lock, B. F. Voller.. 
Oat clipping machine. W. Matthews... 
Oil can, non-explosive, Gray & Lehmann. 
Ou can, non-explosive. EK. & H, Shade 
Oleomargarine. acidifying milk for manufactur- 


644,738 
644,831 


Hag WMG Bs 85 a ccs owes erates ons asbe,eemgrelet © 644,624 
Ordnance wor king apparatus, R, Matthews 44,992 
Ores, solvent for leaching, R. Wh Kennedy. 644,770 


644-704 
644,696 
. GAL837 
644,569 


an 


Packing, metallic, A. L. Dudley.. 
Packing, piston rod, FB. KF. Swain. 
Paper box R. Gair........ .. 
Paper box machine, C. Beck. 
Paper boxes. machine for cutting holes in. 
BOGS. DiGi oes: ecolsien «eu cena ore artes 
Paper coating machine, W. W 001 
Paper making macbinesuction box 
Paste box and Cauber, combined 
Pedal, W. Diebel...... 
Photographic washing machit 
Piano forte scale bridge bar, J. H. Ludwig 
Picking machine, 4. H. Blossom. 
Pie racks We FL May 0. 2.0: sseciee sae 
Piles in foreshores, apparatus for fi ing, 
Pin. See Drugget pin. Safety pin. 
Pipe, bead ring mold for casting, C. W. Osbun,,.. 
Pipe cleaner, O. Spabr...................- 
Piston joint, tiuid_ pressure, R. C. Sayer. 
Planter, corn, U. Schaeffer. . 
Planter, seed, C. W. Ingram 
Plastic material, machine fer mixing and prepar- 
ing, P. L. Sylvester. . aa 
Plow attachment, E. H. Gurne 
Plow or cultivator wheel frame, J. B. Selis. 
Plow stock, Fillip & Little... .. 
Plow, swivel, F. H. Nichols..... 
Pocket, garment safety. M. Bernstein. 
Portable engine for tools, J. F. Allen. 
Pottery kilns, stand for trial pieces fo 


44.629 
644,943 
644,607 
644,780, 
« 644,920 


644.810 
644,980 
644,875 
644,164 
644,999 
- 644,964 
ve eeee 644,753 
J. P. 


HOWERORE Cb: ali end Yeareen net owns ste acta ce 644,915 
Powder. See Size powder. 
Preheating tube, A. KitSon.............. cc cece eee 644,609 
Press. See Button making press. 
Printing machine, color. S. l.. Deleuil .. . 644.733 


Printing press gripper, Jenkips & Wills. 
Puller. See Nail puller. 
Pump, electric, C. Kickemeyer. 
Pump, lift and force. S. H. Kerfoot. 
Pump, steam, W. H. Eby.............. 
Pump. steam vacuun, F. K. Crumbaker 
Pumping machinery, D. bs "Maury, Jr 
Racket, F. L. Slazenger.. 
Rail joint. G. W. Palmer.. 3 645.002 
Railway, Dickinsen & Rogers. wah 644,900 
Railway crossings, automatic swilich for, J. EK. 
Berkstresser ++ 644,759 
Railway electric, W. B. & L. C. Reed.. -. 644,015 
joints, constructiou of, K. Mc- 
tor 934 


1846 
‘ Hers 39 


- 644,742 


. 644,852 
645.038 


644.58: 
644,618 
644,877 


M. 


Railway signal appa’ 
Kailway signal, electric, J. S| 
Railway signalling system and appa 


FOP? HOBEZCT! on sie his os gassed aunts sa 644.790 
Railway, third rail electric, B. C. Seaton 645,021 
Railway tie, A. L. A. Himmelwright.. « 644,710 


Railway tie receiver, B. E. Homan. 
Railway, underground electric, G. W’. Smi 
Rake. See Hand rake. 

Razor, safety, A. W. Scheuber 
Reamer. reversible, P. Grabler. 


+» 644.600 
645,021 


645.017 
644.595 


Reclining chair, C. W. McCall - 644,935 
Recorder. See Speed recorder. 
Retrigerating apparatus for cold storage cham- 

BOTS EEGs Weg PRD BS sce he cirineoe en eiececiaistcustemianhe enaogs 644.965 


Refrigerating surfaces, preventing formation of, 
frost on. M. Couper...... 
Refrigerator. J. Nash.. 
Register. See Sales and cash register. 
Regulator. See Feed water regulator. 
River bottoms, machine for cutting grass, etc., 
from, J. Allen 
Riveting machine, J. F. Johnson.. 
Roasting machine, C. F. Shumaker 
Rock drill, J. McCulloch 
Rod strength ening aud finishing machine, J. 
lhingworthb........... .... 
Rolling mill, J. Kennedy 
Roofing lap, W. P. Whitmore 
Rotary engine. J. Brons..... 
Rotary engine, A. Dablin. . 
Rotary engine. R. B. Dixon... 
Rotary engine, compound, A. Watkins 
Rubber fastener, Paine & Dickey.. 
Saddle, barness, J. H. Wheeler.... 
Safety book, ring. ete., H. G. Wood ford 
Satety pin. G. P. Farmer...........0. 002.00 
Sales and cash register, Walter & Rodgers. 
Sample bolder, H. J. Breeze 
Sash balance. ‘Il’. M. Spinks.... 
sash, window. M. Zugermayer. 
Scale, multiple, R. W. Bailey.. 
Scraper blades, macbine for 
J. B. Smith 
Scraper. land, 


- 644.847 
- 644,935 


- 644,885 
+. 644,672 
644,747 
644,998 


g of, V 6 

Seam rubbing and cleaning machine, ee B. Had: 4 

BWAY Mei Rely ete cima 
Seed conveyer, 'T. E. Johnson.. 
Sewing pane. shoe. J. W 
Sewing machine stop motion, ry. ya Mogan. 
Sewing machine Pruamer A. L. Traver.. 
Shade. lawn, J. H. 
Shade roller, bracker. L. J. Stone.. 
Sharpeuer, knife or scissors, M L: 
Shears. See Lever shears. 
Shell, explosive. J, J. Ceneys 
Shipping box, wooden, KE. H. Barnes 
Shirt. apparel. F. J. Schaffer...... 
Sickel bar adjuster, M. Anfinson. 
Sideboard attachment, Wiswell & Kees 
Sifter, asb, G. P. Harrmson 
Signal. See Railway signal. 
Size powder, making, I. Beeck.. 
Skirt supporter, J. M. Flannery... 
Sled brake, screw, H. M. Gifford. 
Sluice box, J. Milan.......... 
Snatch block. W. W. Bouse. 
Sole leveling machine, E. E. 
Speed recorder,.J. Karlik 
Spinning, twisting. doubling, and wimaing: ma- 

chines, spindle for, C. Bergmann . 
Spoon, corn cutting, J. A. Crandall 


Spray, R. ¥. Dull . - 644,971 
Spring. See Vehicle equalizing spring. 

Stable fork. P. C. Nelson... 644,936 
Stanchion, cattle. A. Joost 344,923, 
Stapling machine. M. V. Allen. 644,754 
Steam trap, W. J. Baldwin.... (644,568 


Stocking foot, M. Friedlander 
Stone, manufacturing artiticial. A. Ulicb 
Stool or seat. folding, F. Yunck 

Store service apparatus, G. Staib 
Stovepipe, nestable, A. Ohnemus 
Street sweeper, Greeley & Bartle 
Suspenders, F. H. Peelle.. 
Swimmiug device, M. Gat 
Switch. See Electric switch. 
Switchboard, electric, J, H. Bunnell... 


644,844 
Tablet, writing, H. E 


644,636 
644.867 


Telegraph sounder, SFL ivel pede. os ently Sete ee 644,714 
Telephone circuit selective signal, ‘hompson & 
RODS iii etic cicsss: seeing ota sites s ataied ala Catiuigwesis ate al Phiie 644.647 


Telepbone coin actuated mechanism, A. F. Wines 6 
Telephone guard, L. R. Ordway 
Telephone signal circuit, Dy McNeil. 
Telephone system, J. W. Gore. 


Telephone transmitter, Wilderman & Nelson... . 152 
Tellurian, McDaniels & Swan...............6.- 20008 3 644626 
Lem perauure equalizing coils, manufacturing, F. nell 
Thill coupling. C. . Stone. . 644,693 


Tire armor, vehicle, R. Cousins. 
Tire for bicycles‘or other vebicle wheels, W. I. en- 
MATOS HOOK i.) 6: cocteg sis asereuig noskiah eleva pore usage pecheet tors 
‘Tire for vehicle wheels, pneumatic, J. F. Brady 
‘Tooth crown. artificial, H. D. Justi... ............. 
ROOLBDICKS, machine for pointing pcoden: w. an 
WOT nk. cintradtanteeanan ree 
Top spinniig, M. M. Henry 
Torch, signal, O. V. Wood ... 
Traction engine, R. & 1. W. Knight. 
‘Tramway system. rope, J.''I’. Ludlow. 
Transformer, EK. Arnold...... 
‘Trap. See Steam trap. 
‘'Traveler’s box. T. McCarthy.. 
Tricycle, J. R. Rowlands 
Vrimmer. See Sewing machine trimmer. 
Tube. See Preheating tube. 
Twine cutter. G. A. McCartney......... 
Type bar iianger, duplex, KE. A. Sr., & 
bostel. .Ir 
Type making and composing machine, 
Smith. 
Vacuum tub 
Valve, I.. C. 
Valve cup, M. 7 
Valve. disk, H. Pan ho’ 
Valve, hydraulic, C. Kubl 


(Continued on paye 175) 


644.731 


644,997 
644,685 


645,048 
644,602 


1 


" Behind the Elgin Watch 
Stands the Elgin Factory 


with its guarantee. Every movement is 
tested, timed and proven before leaving 


the factory. The 


* Pull Ruby Jeweled Elgin 


is the world’s standard of time-measuring 
mechanism. 
Free booklet—‘‘The Ways of a Watch” on request. 


ELGIN NATIONAL WATCH CO., 


BUILD 
YOUR 


OWN MOTOR 


Complete Working Drawings of 1 bp . Jacketless Gas- 
oline Mosor in our EXPLOSIVE MeToR NUM 
BER. 72 pages. Contains many otner interesting arti- 
cles on Gaseline Motors. Price 1@cents—- stamps or cuin. 
STEAM BOILER NUMBER treats fully of Steam 
Automobiles. Price 10 cents—stam a or coin. Sub- 
scription $2.00 a year; 6 months, $1.0). Foreign, $3.00. 
Subscribe for a year, from January Ist, and you will get 
both numbers. (~ Mention this paper. 


THE HORSELESS AGE, 150 Nassau Street, New York. 


5 CENTS A DAY pays for 
the use of 


Che Shimer Qutter Heads 


To match 12,000 ft. of 4 in. strips 

(board measure) single tongue and 
oove-the most economical 
‘utter Head in alltheworld. Send 

for Catalogue, No. 22 Address 


S. J. SHIMER & SONS, Milton, Pa. 


ARRINGTON & KING 
PERFORATING CO 
PERFORATED METALS 


OF EVERY DR 2GuPTiON 
FOR_ALL 


“WE EXCEL AND UNDERSELL | 


Electric Carriage Lights, E ALL 
Hl LS Tele phones: complete, 5.95 
e raph Outfits, 2-28 

§ Medic cal Batteries, 3.9 
attery Table Lamps, 3:90 
Electric Railways, & “28 
Electric Necktie Lights, 7d 
Miniature Electric Lamps, 30 


Agents Wanted. Send for New Catalogue, just out. 
OHIO ELECTRIC WORKS, Cleveland, Ohio 
Headquarters for Electric Novelties, Supplies, Books. 


Elgin, Il. 


Keep a copy of all letters; no 3 
ter, no brush, no wor ny ink, any 
pen- any paper. Our Pen-Carbon never 
smuts. Our clip bolds Paper firm. Write with 
no extra pressure, and our PeneCarbon Let-= 
ter Book produces a perfect copy. Can be 
used anywhere. 

if yeur stationer does not keep it, write for 
free specimen ef work. Mention this paper. 


PEN-CARBON MANIFOLD CO., 
Dept.1, 145-7-9 Centre St., New York. 


ress, nO wae 


DON’T BE HARD UP Yura. 
Gents & Ladies at home or traveling, taking orders, 


using and selling Prof. Gray’sPlaters. Plates 
Watches, Jewelry, Tableware, Bicycles, and all 
metal goods, No experience, heavy 
plate, modern methods. We do plating, 
manufacture outfits, all sizes. Only 
outfirs complete, all tools, lathes, ma- 
terials, etc., ready for work. Gold 
Silver and Nickel, also Metal 
Plating by new dipping Toeees 
We teach you the art, furnish secrets and formulas FRE 
Write today. Testimonials, samples, etc. FREE, 

B. GRAY & CO., PLATING WORKS, %, CINCINNATI, O- 


& 
| 


| The Ideal Hunting Shoe 


Tbe concentrated product of tifty 

ears of shoemaking skill. Ten inches 

igh, Bellows tongue, uppers gra 
col or, soft as a glove, tough as stee 
cannot harden. The best storm- proof 
shoe ever placed on sale for Klondike, 
miners, surveyors, engineers, and any! 
one requiring perfect fout protection. 
Thousand of pairs sold to satisfied pa- 
fone: Illus. Catalogue Free. 

- A. SMITH & SON 

Mauigetirer, 29 and 31 N 
13tb St., Philadelphia.Pa. 


PATTERN MAKER’S KNIFE. 


Two-Blade, Round Handle, Silver Steel, 
inches long. 
Double Capped—preventing wear in pocket. 
anteed and shown as represented or money re 
Mailed for %5 cents. 


FRASSE CO., 38 Cortlandt Street, New York. 


JUST THE SIZE FOR MACHINIST, CARPENTER, PRUNINC, 


AND FOR ALL CUTTING. 
File Tested, 3% 
Stag or Ebony Handle. 


Fully guar- 
£ unded. 


Carefully Honed. 


(2 illustrated Knife List Free. 


DRILLING 


WELL 


Over 70sizes and styles, for drilling either deepor 
shallow wells inany Kind of soil or rock. Mounted 
on wheels or on sills. Witb engines or horse powers. 
Strong, simple and durable. Any mechanic can 
cperate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 


Drill Presses, 
ef, Power Hack Saws, 


> Furniture and Bed Spring Machinery. 
Special Machinery Built to Order. 
Write for Catalogue. 


HOEFER MFG. CO., 
275 Liberty St., Freeport, Ill., U.S.A. 


= Cork Floors and Tiles. 


Elegant in appearance, abselutely noiseless, genmn- 
proot and waterproof, and have unequaled wearing 
qualities. We also manufacture 

CORK PULLEY COVERING, 

CORK PIPE COVERING, 
CORK FRICTION CLUTCH BLOCKS, 
CORK BULLETIN BOARDS, etc. 
Ge Send for Circular “8, A.” 
CORK FLOOR & TILE CO., 17 Milk St., Boston, Mass. 


ELECTRO MOTOR, SIMPLE, HOW TO 


make.—Br G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed witb a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from battery, and 
which would have sufficient pewer to operate a foot 
lathe or any machit.e requiring not over one Man pow- 
er. With 11 figures. Contained in SCIENTIFIC AMER- 
1CAN SUPPLEMENT, No. 641. Price 10 cents. To be 
bad at this office and from all newsdealers. 


CARDS, etc. 


Nah 7 M B 
$5 PRESS Siets ct Suatt Nevspever, Erox 


maker or saver. Send stamp for catalozue, presses, type, 
paper, ete. THE PRESS co., Meriden. Conn, 


Creamer’s Automatic 


PUMP GOVERNOR & RECEIVER, 


Either horizontal or vertical. 
Adapted for all kinds of Factories, 
Hotels, Apartment Houses and 
Office Buildings. See illustrated 
article in SCIENTIFIC AMERICAN, 
December 30). 1898, pave 420. 

("Send for Circular. 
Creamer Steam Specialties Co., 
Jansen Hasbrouck, Prop., 

126 Liberty Street, New York. 


a ) 


eis ~y 


——— 


THE NEW BRISTOL COUNTER 


Registers an accurate account of work done on print- 
presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000000 and 
Tepeats automatically. Simple, accurate, durable. Spe- 
cial counters to order. [8 Send for circular. 
Cc. J. ROOT, Bristol, Conn.. U. S. A. 


Keep Your Horse Healthy 
Seethathis stable is fitted with 
LOGAN’S PATENT STALL DRAIN 
which carries off all filth and bad odors. 
Saves its cost in one year. Prolongs 
the animal’s life and adds to its useful- 
ness [2 ~ Booklet Free. 


Logan Sanitary Horse Stall Company, 
1682 Broadway, New York. 


REVERSING STEAM TURBINE.—PAR- 


son’s recently perfected turbine for boats. Illustrations 
showing details. Contained in SCIENTIFIC AMERICAN 
SuPPLEMENT, No, 1158. Price 10 cents, by mail, from 
this Office. and from ail newsdealers. 


~& COMPLETE 


Electrical Library 


O’CONOR SLOANE. 


By PRor. T. 


An inexpensive library 
of the best books on 
Electricity. Put up ina 
neat folding box, as 
shown in cut. For the 
student. the amateur, the 
workshop, the electrical 
engineer,.schoolsand 
colleges. Comprising five 
books, as follows: 
Arittmetic of Hiectricit, 

188 pages, . . $l 
Electric Toy Making, 140 

Pages, .. . +. $1.00 
- How to Become a Suc- 

cesstul Electrician, 189 

Pages, . . $1.60 
Standard Electrical Dic- 

tionary, 682 pages, $3.00 
Five volumes, 1,300 pages, Electricity Simplified, 158 

and over 450 illustrations.’ ‘pages, . . - $1.00 

A valuable and wnaispensable addition to ever library. 

Our Great Special Offer.—We will send prepaid 
the above five volumes, handsomely bound in blue cloth, 
with silver lettering, and inclosed in a neat folding box 
as shown inthe illustration, at the Speci i Reduce 
Price of $5. for the ‘complete set. The regular 
price of the five volumes is $7. 


MUNN & CO., Publishers, 
361 RROADWAY, NEW YORK. 


Puncture Proof Folding Boats. Adopted by U.S. War and Navy dejts. in March and Sept. 
1899. Only medal and award at World's Fair. 
ily as well as sportsmen’s use. Sails, centreboards, rudders. 


6c. forcat., 50 engravings. King Folding Canvas Boat Co., Kalamazug, Mich. 


Beautiful models, perfectly safe for fam- 
Packs in small case. Send 
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ICAL TAUGHT BY MAIL Faas 
home; adapted to everyone. 
Hleetrical oy Mecnuical Engineering; Mechanical Draw- 
ing. Guidance of expenenced, able instructors. ‘Lakes 
spare time on! Thos. A. Edison and others endorse 
Institute. Catalogue free. ELECTRICAL ENGINEER 
INSTLVUVE, Dept. A, 120 Liberty Street, New York. 


ILLUSTRATING y | 
TAUGHT BY MAIL, 


Newspaper Sketching, Washdrawing, 
Pastel and higter Illustration. Adapted 
toall. Personalinstructionand criticism 
same as in our resident school. Pre- 
pares quickly for profitable work. Mod- 
eraterates. Write for particulars. 


NATIONAL SCHOOL OF ILLUSTRATING, 
38 Penn. St., Indianapolis, Ind. 


SOMETHING NEW! SOMETHING NEW?! 
The U. S. ‘“‘ AUTOMATIC’ HAND 
FIRE EXTINGUISHER. 


We cballenge the world to produce our 
equal. Hang it up,it is sealed. Take 
it down, it is unsealed. 

Safe, Sure, Simple, Quick. 

Cannot get out of order. Needs no at- 
tention. Most Efficient, Durable, and 
Economical fire Extinguisher in the 
world. You can load and shoot it at will. 
Chemicals same as all Fire Departments 
use, and can be had at any ait store for 
10 cents. Once loaded, it will last for 
years, and is ready for instant use day or 
night. (2 Agents Wanted Everywhere. 

The U, S. Fire Extinguisher Mfg. Co., 

Sere MANUFACTURERS, 

260 West 23d St.. New York, U.S.A. 

Nore—Theofficesof “Scientific American” 
are equipped with “U.S.” 


Id Your Scarf_— 


with the Improved Wasb- 
burne Patent Scarf Fast- 
ener, Useful also for fasten- 
ing papers or any articles. 10 
cents each, by mail. ose | 


Supporters that do not bind 
the leg nor injure the fabric. 
By mail, 20 centsapair. Jllus- 
trated Catalogue of these and 
other novelties, free. 
Se AMERICAN RING CO. 
BoxP. Waterbury, Coun. 

THE MODERN ICE YACHT.—BY GEO. 
W. Polk. A new and vatuable paper, containing full, 
practical directions and specifications for the construc- 
tion of the fastest and best kinds of Ice Yachts of the 
latest, Most approved forms. Ihustrated with engrav- 
ingy drawn to scale, showing the form, position, and 
arrangement of all the parts. Contained in SCIENTIFIC 


AMERICAN SUPPLEMENT, No. 624. Price 10 cunts. 
‘Vo be had at this office and of all newsdealers. 


Pat'd Feb. 2, 


Ho 


1897, 


Costs about 12 cents a year to 
maintain The Matchless 


Electric Cigar Lighter 


Invaluable for notels, private 
dwellings, factories, etc., etc. If 
not on sale by your dealer write 
us for catalogue and price list. 


STANLEY & PATTERSON, 
Gen'l Elec. Equipment Supplies, 
30- 30-82 Frankfort 8t., New YORK. 


ACME SEWING MACHINES jp _ 


doas much work & as great variety 
as the highest priced machines, 
Ball-bearings, no noise, little effort. 
Warranted satisfactory to the user 
in use for 10 years—27 styles, all 
prices. To introduce them wesend 
for a limited time, High-Arm “9 1 


with attachments and Sil 95 | 
‘ t 


instructions.. 


AGME_KITCHEN ‘CABINET, 


itchen table &pantry combined. 
Saves running to pantry when 
cooking. 26in. wide, 48 in. long, 30 
in. high. Built of maple, nicely 
finished, large bins for flour 
sugar, large drawers partitioned 
for cooking materials & utensils 
abread & meat board $4 95 
FRE 2E—Catalo 97 household articles, . 
1007 prices. If you wish to earn them, say so. 
ACME COMPANY, - 452 W. 48d St., CHICAGO, 


The Whole History of the 
World is written and pic- 


tured week by week in 


COLLIER’S: WEEKLY. 


lor saie on all news-stands. 10 cents per 
Address COLLIER’S 


New York City. 


copy. Sample copy free. 
WEEKLY, 521 West13th St., 


The Greatest Family Newspaper is 
° , a : 
eslie’s 


Weekly 


FSLIE’S WEEKLY is. a paper to 


y 
read and reread, and to file away for use- 
ful reference. It is read by more fami- 
lies of culture and refinement among the 
masses than any other paper of its class 
in the world. It is the greatest, best, 
most attractive and cheapest of all 
American educators, 

It is for 
stands, 


sale everywhere —on the 
in the bookstores, on all trains, 
at 10 cents per copy. 
One of the Best General Advertising Mediums 
in the World. Send for rates. 
LESLIE’S WEEKLY, 
110 FIFTH AVENUE, NEW YORK. 


Vapor burners, swinging, alcohol up hor A.Ki 


keep on the library table, and to | 


son. 
Vegetable cutter, G. B. Greaser. . 
Vehicle fe a spriny, Habn & Coombs 
Vehicle lautern bolder, A. R. W. Knight. 
Vehicle, motor, A. Bink......... 

Vehicle, motor, K. Kalil..... % 
Vehicle, motor, H. A. Frautz. 
Vehicle motor, ©. O. Hezgem 
Vehicle, motor driven, Thornton & Lea 


Velocipede or like vehicle, W. 1H. Miller........... 614,718 
Vending and indicating: Bppare tus; automatic, 
W. Northorpe. . 644,720 


Violin or other s 

Stroh. 
Wasbboa 
Wasbing machine, W. J. Al 
Washing machine, D. Biggs........ 
Wasbing machine, F. H. Seashols... 
Waste products, device tor remo 

NOPSte li scaect net canea soap aes 
Watch safety device, J. Saveland. . 
Water closets, etc., flushing appa 


+» G44.855 
644,687 


Waneelin.. 644,882 
Water motor, impact, D. P. Sims.. 644.835, 
Water supply system, pneumatic, k. Ki. Kinsman. 644 711 
Water wheel, W. Ronkainen......0.........c. eee Gag 
Waterprooting compound, \W. A. Halli (reissue)... 11.811 
Wave power motor, W. Newell..... 2 .....-.see- 644,869 
Wells, device or tool for extra cules obstructions 

from deep, C. A. Penticoff.. » 644,633 
Welt guide, A. Pittroff. - 644,684 


Wheel. See Fifth wheel. 
Wheel, Crawford & Collins 


Water wheel, 


Wheel rim and tre, vehicle, C. Miller. 
Winch, portable, C. H. Roberts. . 
Winding machine, thread, R. Morrigon 


Windmill governor mechanism, A 
Wire clamp. Kilmer & Possons. . 
Wire hanger, J. W. lL. Jacques. 
Wire stretcher, J. N. Andrew ee 
Wires, wire ropes. cables, etc., tbrough conduits, 
apparatus for forcing. J. Wrigiey........ ene 5 
Work bench, W. Vanderman. ; 544.880 
Wrapping machine. H. Ruse... 645,016 
Wrench. See Cylinder. 
Wrench, 1’. Jensen 644.825 


Scott 


Wringer. See Mop wringer. 
X-ray apparatus, induction coil for, R. A. Fes- 
SONGON. v cenc cite teuinees aE mletatatn, dvs aigaten Wertratelstg Tat ee 644.972 
DESIGNS. 
Automobile electric motor case, C. A. Lindstrom.. 32,32ti 
Badge or similar article, J. ‘I’. Bailey.. . 82,304 


Bottle, K. Keifer 
Bottle, I. C. Souders... 
Buckle frame. H. Knoe : 
Chart, tailor’s drafting. A osenblum.. 
Core supporting sbell, founder’s, A. Selkirk. 
Door escutcheon, L. H. Wales 
Electric motors, 
WGINASURUNIG icches os eannduee 
Fastening eye. FE. Stewart.. 
Has'/p plate, Wiecnt & Dippert. u 
Hook, meat, Knapp & Bowen.. 
Knife handle, C. F. Smith...._.. 
Knob face or cap, L. H. Waies, 
Lamp body, M. M. Sweetman...... 
Lubricater. sight teed, b. H. Lunken, 
Medal, C. W. Crankshaw. E 
Menu cover, Beck & Zimmermann 
Rein support, © J. Swanson. 
Spoon handle, WwW. Campbell. 


+ 82.307 
+ 32.308 
32.3 


Stove back, F. kK Chase..... ees Ope 
Tablet, B. F. De Klyn. att) 32, Sil 
‘Tire. K. J. Burrows......... Lies B2BR4 


Toy bank, A. C. Williams..... 32,310 


TRADE MARKS. 


Belts or bands for body wear, electric R. H. 
Hassler. : 
Brandy, A. Augier.... .. 
Butter, Hilmer & Bredhoff....... 
Cement, W. R. Grace & Company.. ‘ 
Cigars and cigarettes, domestic ‘and imported, D. 
kK. Weyl 
Coffee, tes, and spices, American Importing 
COMI PANY esa gicsigcr satires oi nemtenerantenpies cic g tery cites 
Cotton buff wheels, F_L. & J. C. Codman........ 
Detergents, Carpetto Syndicate. . 
Disintecting preparation, H. EF. Field 
Klectric apparatus and supplies, cer 
Clement & (sharky. 
Kyelets for shves. met 
caise de Porte-Plums et (Killetes Metalliques 
(Ancienne Maison G. Bac).. ‘ 
Filtering apparatuses. water. ro 
flour, wheat, R. Iverett... .... ae 
Flour. wheat, Wasi burn-Crosby Company 
Game boards, M. H. Eveleth.......................6 
Groceries and cigars, certain named, W. J. Quan 


» Bachman, 


34291 
2 34292 
34,271 


Ss COMPANY cere says = ai rs aeeanemnnnn mde mken see ve ee 34,285 
Groceries, certain named, W..J. Quan & Company aaa 
Gum, sbellac, Berry LBrothers...................20-08 34'301 | 
Inks, printers’ Beudall Ink Manufacturing Com- 

Wai, aeassaeataacniese . 34,300 
Inks, writing, Carter’s Ink Company.... » 84,299 
Milk and: cream, crude. condensed. or steritized, 

Angjo-Swiss Condensed Milk Company......... aie 


Oats. rolled, Butler-Breed Company 
Packing materials. R. Klinger. Ak 
Perfumery. J. L. Grossmith... 
Plants and flowers, artiticial decorative, F. 


» 34.307 
34,298 


SCHER Ge: Aarts race ercen safer ae 84.273 
Pork, cured shoulders of, H. 'f. Molloy.. 34.289 
Remedy for certain named diseases, C. M. Hildreth 35.277 
Seeds and seed grains, prass, clover, and field, 

Albert Dickinson Comoany 3 34,294, 34.298 
Seeds. certain named, L.. 'eweles. os O4,296 
Shon Ider bracesy corsets, corset waists, and spinal 

SUPPONErs, A ISCO Wig. sales ge geoiae ney meee 34,272 


Toilet een certain named, S. M. Sea 34,297 


TROIS, “BARS y BIOS Src Stat Ox Sade oranc tratgraaoeian . 34,280 
‘Transits, Buff & Buff Instrument Manufacturing 
C Oommpitny or 
Rmorelas) B. M. Shaine & Company . 
Whisky, lrish, Dublin Distillers Company... 3d, 282. 3 i 


LABELS. 


‘. Black Diamond Harness Dressing,” for harness 
GROSSING JEW, JANTOIG ccc t cine he a> saan oe oe, eee 

“ Canvasback Whisky,” for whisky, Wittemann 
Brothers 7,384, 7,385 

‘* Faultless,” for candy, McFadden Candy com: a 
PAM Sesto nics sata custo es Getta cokes lar Oe 1s 


Rat lel pare ti fora dyspepsia cure, W. W. Chase. . 
He Improved Weod Filler.” for a wood filler, A. W. 
uller 
“Keller Bros. Change of Life Remedy,” for a 
medicine, Keller Brothers..................65 
* Liver Food.” fora medicine. Dr. Chase Company i 
“Natural Salmon.” for canned gvods, United 
States Printing Company........ 0.0... . 0c) eee 7,390 
* Natural T’omatoes,” for canned goods, United 
States Printing Company................ cece eee 7,391 
“ Old Epicurean Whisky.” for whisky, Wittemann 
Brothers 
“ Pure Gold,” for coffee, ay Lithograph Com- 
pan. . y 
a Ralston Heaith ood Baking Powder.” for bak- 
ing powder, Ralston Pure I'ood Company 
Real German Lager,” for bottled beer, Common- 
wealtb Brewing Company........... 2. eeeee eee eee 
“ Reed’s Nyanza Tonic,” for a medi 
Remedy Company 6 Se 
“ Spurgin’s Multi-Letter F 
Spurgin Manu facturing Company Boccia mine 
Thy mol-Myrrb,” for tooth paste, Cha 
ASOMMPIUNLY. 2: nctemnystrncspersteisteyinau,os¥/arngy lattes alsa nae Papas 7,379 
* 20th Century Paint,” for roof paint, Val Blatz’s 
BONS Tiss coor td crtiad ty snsituiegoReih een Sepia PaaS 7. 
Wr itis Bath Perfume Tablets,” for bath tab- 
lets, Charles Wrigbt Company 


PRINTS. 


“The Beckman Company,” 


for horse blankets, 
Beckman Company 


A printed copy of the specitication and drawing of 
any patent in the foregoing list. or any patentin print 
issued since IS#5. will be furnished from this office for 
10 cents. In orderin:: please state the name and number 
of the patent desired. and remit to Munn & Co.. 361 
Broadway. New York. Special rates will be given where 
a large numover of copies are desired at one time. 


Canadian parents may now be obtained by the in- 
ventors for any of the inventions named m the fore- 
going list. provided they are simple. ata cost of #4@ each. 
If complicated tbe cos. will bea little more. For full 
instructions address 3funn & Co,, 361 Broadway, New 
York. @ther foreign patents may also be obtained. 


Works. Camden. N. J. 


ESTERBROOKS 


150 Varieties. For Sale by all Stationers. 
THE ESTERBROOK STEEL PEN CO. 


STEEL PENS 
a ase 


I 


The Best Steel ens Made 
Anywhere. 


26 John St.. New York. 


Stereopticons, Gas Outtits, Films, Slides and 
Accessories. An opportunity for men with 
smal) Capital to make big money. ‘l'ransvaal, 
Philippine and Spanish-American War slides 
with printed Jecture. We are manufacturers 
and save you the dealers’ profit. Send for 
catalog. Boswell Electric & Optical Co., Dept, 
A, 167 & 169 Wabash Avenue, Chicago, Ll). 


SUBMARINE TELEGRAPH.—A POP- 
ular article upon cable telegraphing. SCIENTIFIC AM- 
ERICAN SUPPLEMENT 1134. Price l6cents. For sale 
by Munn & Co. and all newsdealers. 


LIGHT MANUFACTURING & EXPERIMENTAL WORK. 
A SHEET METAL STAMPING - PUNCHES & DIES. 

UTOMOBILES anc PARTS-ror same. 
SPECIAL MACHINERY. inQuiRi€s SOLICITED. 
OTTO KONIGSLOW- 45 MICHIGANST.CLEVELAND.O. 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE PR. I. 


50 YEARS’ 
EXPERIENCE 


TRADE Marks 
DESIGNS 
COPYRIGHTS &c. 
Anyone sending as ketch and description may 
quickly ascertain our opinion free whether an 
invention 1s probably patentable. Communica- 
tions stnetly contidential. Handbook on Patents 

sent free. Uldest agency for securing patents. 
Patents taken through Muimn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir. 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co,361 Broadway, New York 


Branch Office. 625 F St.. Washington, D.C. 


Prices $160 and up. Send for Catalogue. 


MOVING PICTURE MACHINES | 


PIERCE ENGINE CO., 17 N. 


J. L. 
sheet. 


BOOK ha Dies & Diemaking,"” $1, post paid. 
1,UCAS8, Bridgeport, Ct. ‘Send for index 


DRAUGHTSMAN WANTED.— Young man with 
experience in marine work preferred. B.M., Box 77 713, N.Y. 


PATENT FOR SAL can be manufactured 


cheaply. L. N. W. SMITH, Ree Heights, 8. D. 


FOR SAL —Steam Engine—automatic, 5 


Also a 5&)-light Edison 
_A. VANDEVENTER, 27 


— Bicycle Oi]; best on earth; 


Mh. p., 
Dynamo, $205. 
Thames Street, New York, 


[MOREL 3 UNION MODEL WORKS 
GEARSE® 193 CLARK CHICAGO. 
a a for Circular‘‘NE.”* 
URBINES LEFFEL & GO 
Rt prt Ohio, U.S.A. 


MACHIN ES, ( Cc orliss: Engines, Prew ers’ 
Bottlers’ Machinery. THE VILTER 
CO., 599 Clinton Street, Milwaukee, Ww is. 


ICE: 


Ve: EERE MAP Og ECOMUMGLRL NOU ASG 
MODEL & EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 
E, V. Baillard, 106 Liberty St... New York. 


INVENTIONS PERFECTED. 


Accurate Model and Tool Work. Write for Circular. 
PARSELL & ‘WEED, 129-131 West 3ist St, New York. 


D'AMOUR & LITTLEDALE MACHINE, C0. 
iIvO WORTH ST... NEW YO 
ake Models of Any Machine to ee 


w.CORK SHAVINGS.... 


O. HEROLD & CO., 
Lisbon, Portmgal. 


CALCIUM CARBIDE 


35 NASSAU STREET, 
(A B C Code.) Cable Address: 


EXPORT 
COMP Y 
NEW YORK. 

BRYAXE, NEW YORK. 


EASE PAYS EXPENSES and 
per month. Steady position; self-sel- 
ler; no exverience needed Send 2cfor contrast, 


$19 


Ast Mro. Co.,Cincinn ati,O..Dept. 10. 


Yur can make a Pertect Picture every time by 


the ~ JENKINS EXPOSURE METER. 


Postpaid. 45 cents in stamps. 
WILLIAMS, BROWN & EARLE, Dept. C, Philadelphia, Pa. 


_ PITRE VAPOR LACHES 


Stock Sizes 14 to 22 foot. 
Safe, Reliable and fully guaranteed. 
17th Street, Racine, Wis. 


NOVELTIES & PATENTED ARTICLES 


| Manufactured by Contract. Pnnching Dies, Special Ma- 
| cbinery. BK. Konigsiow &Bro., 181Seneca St. »Clevelangd,w. 
FOR ALL PURPOSES. 


GRINDING MILL Bogardus Patent Uni- 


versal Eccentric Mill. Address J. S. & GF. alere 
SON, 28 Rodney Street, Brooklyn, N.Y. 


MULTIPLICATION TABLES 


Indeved and Subindexed, Complete up to 99 X 9. 
Larger numbers need only slight. addition. Vest-pocket 
size. Help enormously in calculations. Mailed for 2c. 
in stamps by V. A. HLASKO, Box 617, New Britain,Conn. 


FOR SALE.—Patent No. 628,142 improved Cane-Gun. 
Weight of gun 2_lbs. Exclusive right to manufacture 
for irs Eric H. Ericson, inventor, For price and 
1OE ainie address, ERNEST L. JACOBSON, 
1220 Tenth Ave., Rockford, iil. 
HMERCULES FLOAT WORKS, 
Springfield. Mass. — 


to produce as yooda he as the Arlington & Uakwood. 
Strictly hign-grade, quality, material and construction. 
unsurpassed. A marvel of beauty and strength. thor- 


Floats for Steam Traps 


Hercules Seamless Copper Floata 
are tested to 300 Ibs, per sq. in. and warranted, 
The original and only genuiue seamless copper 
tloats made. Send for No, ¢ Catalogue Free. 


oughly tested and fully guaran- 
teed, Shipped anywhere at 
lowest wholesale prices 
Money refunded if not 

as Vepresented. 

WY Nm money in advance. 
$35 “‘Artington’’ $16.50 
$40 “Atling ton’’ $18.50 
$50 “Oakwood” $21.50 

We belong to no trust or combine—employ no agents. 

You pay but one small profit—and our enormous cash 

sales enable us to give the best value ever offered. Illus. 

trated Catalogue Free. CASH BUYERS’ UNION, 

162 W.Van Buren St., B-131, Chicago, Ie 
THE HOMEMADE WINDMILLS OF NEBRASKA. 
A most valuable series of articles condensed from the 
official Bulletin by Erwin Hinckley Barbour, is published 
in Supplements Nos. 1254, 1355 and 1256. ‘The 
series is accompanied by Piven tines illustrations and 
gives a detailed description of a number of types of 
windmills which can be made by anyone who bas any 
mechanical skill. ‘hese wir.dmills are being madeand 
used in large numbers in Nebraska and are giving great 
satisfaction. These Svpplements for sale by all news- 
dealers, 10 cents each, or by MUNN & CO., 361 Broadway, 
New York City. 


(900 BICYCLE FREE 


For distributing 1000 cataloguesforus. One 
Agent wantedineachtown. Give references 
S 7 and send for catalogues. Enclose stamp. 
— MEAD CYCLE CO. Dept. 62x, Shicago 
Hf H 0 UG H READING,—Vital Magnetic Power 
Mesmerism, Hypnotism. For private 
circulation only by Prof. Coates, the English Pschycol- 
ogist. Contains the essence of Scientific Procedure and 
secret of the force. Price only 60c. I pp: book on Per- 


sonal Magnetism 1c. 1 on Hypnotism 1 Catalog free, 
SECULAR SCIENCE Co., Dep. 8. A. 30, Atlas Blk. Chicago. 


j 3 10 First Premiums 


warded to the PRAIRIE STATE 
Ne LATOR. Guaranteed to operate 
in any climate. Send for catalogue. 
PRAIRIE STATE INCUBATOR CO. Homer City, Pa, 


GAS +° GASOLINE ENGINES 


WATER MOTORS 


BACKUS WATER MOTOR CO. NEWARK N.J. U.S. A. 


why Make Rubber Stamps ? 


Not 


Our ‘‘ New York” Rubber Stamp Vulcanizers received 
the only medal awaréed any Vuleanizer, World’s Fair. 
Chicago. Simple process. Large profits. Circulars 
Barton Mfg. Co., Dept. A, 338 B’way, New York, U.S.+. 


Experimental & Model Work 


Cir. & advice free. Wm. Gardam & Son.45-51 Rose St..N.Y 


Sendus youraddress 
andwewillshow you 
a ay ure how to make $3 aday 
absolutely sure; we 
furnish the y and teach you free; you work in 


tne locality where you live. Send us your address and we will 
€xplain the business fully; remember we guarantee a clear pro 
fit of $3 for ev ery day's work, absolutely sure, write at once. 

ROYAL MANUFACTURING CQ. Box ¢ f. DETROIT. MICA. 


L.HOLDEN 
1336 Reece St. PHILADELPHIA Pa. 


‘GEALED ICE. MACHINES 


IENTIFIC AMERICAN SEPT. 2.1399. 


Automobiles —- 


The SCIENTIFIC AMERICAN for May 13, 189, is 
devoted mainly to illustrations and detailed de- 
scriptions of various types of horseless vehicles, 
This issue also contains an article on the mechan- 
ics of the bicycle and detailed drawings of an auto- 
mobile tricycle. Price 10 cents. 

The following copies of the SCIENTIFIC AMER- 
ICAN SUPPLEMENT give many details, of Auto- 
mobiles of different types, with many illustrations 
of the vehicles, motors, boilers, etc. ‘I'he series 
make a very valuable treatise on the subject. ‘I'he 
numbers are: 782, 979, 998, 1053, 1034, 1055, 1056, 1057, 
1058, 1059, 1075, 1078, 1080, 1082, 1088, 1099, 1100, 1113, 
1122, 1178, 1195, 1190, 1206, 1210. SUPPLEMENT No. 
1229 contains a highly interesting article giving 
full data as to operating costs of horse and electric 
delivery wagons in New York City. Price 10 cents 
each, by mail. For sale by all newsdealers or 
address 


MUNN & CO. Publishers, 


361 BrRoaoway, New YorRK. 


FOOS 


GAS AND GASOLINE ENGINES 


Adapted for all power purposes. 
Largest exclusive Gas Engine Factory in America. Wstablished 1887. 
Engines in stock Or, quick delivery in all principal. cities. 
end for Mlustrated Catalogue Ne. 5. 
THE FOOS GAS ENGINE CO., Station A, Springfieid, Ohio. 


3 to 250 
Horse Power. 
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4 AGAINST: LOSS | 
DAMAGE 


wB “PIERCE "ARY 
(LBBRAINERDASS TTREAS. LF. MIDDLEBROOK. Assraernt 
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Century Runs 
Without Exertion. 


Fast wheeling for 
a long distance is 
hard workeven for 
an expert cyclist. 
‘I’he ground can be 
covered quicker, 
. easier and safer 
Jina 


WINTON 
MOTOR 
CARRIAGE 


Price $1,200. NoAgents. No danger at all, 


very little cost—half cent a mile—and far easier to ope- 
rate than a bicycle. The purchase price is the only 
important outlay. Your friends can also share your 
pleasant rides—tbat’s the best of it. 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 
Eastern Department, 120 Broadway, New York City. 


CHARTER Gasoline Engine 
NGI ANY PLACE 


BY ANYONE 

FOR ANY PURPOSE 
Stationaries. Portables, 
Engines and Pumps. 


{2 State your Power Needs. % — 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


rT _ 


TRADE MARK 


ECAMOI 
ALUMINUM PAINT. 


Latest application of Aluminum. Looks like Frosted 
Silver. Washable. Untarnishable, Warer, Oi] and 
Weatherproof. Durable. Easily Applied. Bicycles, 
Yacbts, Radiators, Pipes, Metal Work, Mac hinery, D 
namos, Motors. Apparatus, Arc Lanaps, Sockets, B Brack- 
ets, Cars, Stations, General Decoration, ete. Sample 
bottle, by mail, for 25 cents. 


THE AMERICAN PEGAMOID CO., 339 B’way, New York. 


“LIQH( of Asia” Lamp 


The Smallest Portable Electric Light. 


Unlike ali Weight. 51¢ ounces. 
other porta- % inch diameter. 
pe Ng bts, 8 inches 
he batte’ : 
ies of the Jong. 
“5 ig ht of 


Asia” Lamp 
do not de« 
teriorate “ 
unless used. For 
a good light for 
short imtervals, 
this lamp is pre- 
eminent. The 

“Light of Asia” 
Lamp is made witb ~ 
a view to beauty, 

and is meunted in 

an aluminum shell cov- 
ered with fine 1eather. 


Price, $3.00, 
PoSTPAID. 
Every one Guaranteed. 


Electric Contract Co., 
61 Elm Street, 
NEW YORK. 


BICYCLE TIRE REPAIRING.— THE 
Mending of Single Tube Tires.—A practical article ilius- 
trating the method of inserting pa atches and plugs with 
pliers and pluggers, together with rubber band plugging 
and the use of puncture banus. Qillustratinns. Con- 
tained in SUPPLEMENT 1102. Price 10 cents. For 
sale by Munn & Co. and a!) newsdealers. 


o 


lf it isn’t an’ Eastman, it isn’t a Kodak, 


Load in Daylight with 
Film Cartridges for two, 
six or twelve exposures 
as desired. For work at 
home then, as well as for 
one ’s ‘outings, the Kodak 


becomes more convenient 
than the glass plate 
camera. * 

No-dark room except 


for development, no 
bothersome plate holders 
or dark slides. 


EASTMAN KODAK CO. 


CATALOGUES FREE AT THE 
DEALERS OR BY MAIL. 


Rochester. N. ¥ 


SMOKELESS 
+303 CAL. 


Point Blank Range for Hunting. 
The Only Hammerless Repeating Rifle. 


SAVAGE Hammerless Magazine Rifle|LATHES 


The most reliable and safest rifle ever 
manufactured. Shoots six different cart- 


ridges adapted for largeand small game, 
G#” Write fer Descriptive Catalegue A. 


SAVACE ARMS CO. 


Foot Power, High Grade 


W. P. Davis Mach. Co., Rochester, N.Y. 


Iw} 3STOS 


UTICA, NEW YORK, USA! Woup Name in Gold 


Mistakes in Addition, 


Office Headache, 
» and mistakes in carrying forward 
don’t eccur where the Compto- 
meerisused. 1t saves half the 
time in doing the work and all 
time looking for errors. Solves 
withgreatrapidity and absolute 
accuracy all arithmetical prob- 
lems. Why don’t you get one? 
Write for Pamphlet. 
FELT & TARRANT MFG CO. 
52-56 ILLinois ST.. CHICAGO- 


HIS cut shows our four 
eylinder, 44 horse 
power, non-vibrating, 

gh irting sparky ark, varyirg speed 
508 revolutions, 
Gasolene vi é hicle Motor, 
which we have demonstrated 
to be the most practical power 
in the market, occupying a 
space of 1% xX 20 inches, manu- 
factured upright or Horizon- 
tal; weight 17% pounds. 
build from one to eight horse 
power. For vehicles, boats — 
and light stationary work, 
we can prove superiority. 
(ae Send for Circular. 
BUFFALO GASOLENE MOTOR COMPANY, 
Dewitt and Bradley Streets, Buffalo, N. Y. 


Y af Acetylene Burners. 


Samples, % to 1 foot, 25c. each. 


A new burner forSTEREOPTICONS. 
Hlighest C. FE. possible. 


State Line Talc Co., Chattanooga, Tenn. 


ee 


_——_ = 
& M UTUAL % 


LIFE INSURANCE COMPANY 
} OUR **BOND POLICY" 


is particularly adapted to those who 
can lay aside 


$10 A MONTH 3 


or more—it provides liberal insurance 
together with a profitable investment. 
information by mail FREE. 


_PHILADELPHIA,. PENN. 
ICE BOATS—THEIR CONSTRUCTION 


and Management. With working dravings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. Horsfall, 
. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 1, The same number also contains the rules 
and regulations for the formation of ice-boat clubs, the 
sailingand management of ice-boats. Price 10 cents. 


Full 


CM.BESLYBCO CHICAGO ILLUS A 


AND ALL POINTS 
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CAPE NOME, CAPE YORK, —~ 
~—§T, MICHAEL, DAWSON 


ON THE YUKON RIVER 


DIRECT. 


Operating 1FS OWN Fleet-of First-Class Ocean Steamships 
ST. PAUL, PORTLAND, BERTHA, RAINIER, DORA and others. 


Full Line of River Steamers on the Yukon. 
Under contract to deliver United States Mails throughout the Territory. 
First Departure, APRIL 30th, and Fortnightly thereafter. 


For new Folders, Maps and further particulars as to Freight and Passage, write to 


ALASKA COMMERCIAL COMPANY, 


310-SANSOME STREET, SAN FRANCISCO, CAL., for all particulars. 


Gold Washers and 


ALL KINDS 


HYDRAULIC and 


OF THE ABOVE APPLIANCES 


Mining Machinery 


FOR 


PLACER MINING 


Both Large and Small Outfits of Every Description. 


@ur many years experience in this line allows us to assist you. Call or write for particulars. 


State what you 


want. Estimates and full information cheerfully furnished. 


SAMES BEGGS & CO., 9 DEY ST.,NEW YORK. 


The FRANK 


MACHINERY CO, 
54 Mechanic St, 


BUFFALO, 
N.Y. 


“You | 
CAN 


MAKE BIG MONEY. 


Entertaining the Public. 


, $30 to $30 and more per week 


- without previous exper} 
wy iq enee. — 


No other busi- 
returns for the little 
effort required. We 
furnish complete 
outfits. The work is easy, strictly high 
Classand any man can operate the outfit » 
by following our instructions. Write j 
for particulars and copies of letters 

from those who are making BI@ MONEY E : 


on our plan. ENTERTAINMENT SUPPLY 
Mention this paper when youwrite. 


CO.; Dept. J J. 56 Fifth Ave. CHICAGO, ILL. 
GAS ENGINE 


‘_eererens 
Piston every nf 
I ot} ComBusTION—The same rain or shine, 
(Mrxma—ot gasoline and air. 
OonsTRUCTION—Finest ever produced. 


Reliable as 4 Steam Engine 


(orton overs eucke Oiler sprays 


AUTOMOBILE SAND PARTS. 


For Length and Quality 


Service 


Remington 


Standard Typewriter 
defies competition 


WYCKOFF, SEAMANS & BENEDICT, 
327 Broadway, New York. 


BABBITT METALS.—SIX IMPORTANT 


formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 123° 
Pricei0cents. For sale by Munn & Co. and all news. 
dealers. Send for 1897 catalogue. 


——— 


“CLUB SPECIAL” is the name of our "popular 


«| launch for fishing, hunting and general c! use. 
ength 31 ft., 6in.—perfectly safe and seaworthy, 
Write us. forfree advance catalogue of safe en- 


gines and good boats. Marine Dept. 


LOZIER MOTOR CO. 20380 dito, 


DENISON ELECTRIC CO. 
NEW_HAVEN, CONN. U.S./ 


| mailed, postpaid, on receipt © 


on a handsome combination 
Genuine Leather Card 
ase and Pocketbook, and 


100 CARDS 


imitation ENGRAVED, 


104990q 
W094 93 SHI 


of 50 CENTS instamps. 
te Agents Wanted. 


R. A. CHAPMAN, 44 Stanton Street, New York. 


SEES 


illustrates the most 
fashionable designs 
of ladies’diminutive 
watches, in exqui- 
site iridescent and 
dull enamels, in col- 
or harmony with the 
prevailing dress 


= AONE 


The 


Blue 
JBOOR v8 


gold, silver and other metal cases. The Blue 
Book will be sent free on application, 


New England Watch Co., 37-39 Maiden Lane, N.Y. 


pea 


Are you ats 


standstillin yourcareer 


like the driving shaft of an 
‘engine when its force is al! exert- 
ed against the axle? A start in 
/the right direction will enable you 
to use the power you canons 80 as to 
do more xalcabie wor and gain a 
higher sais: You can be trained by 
mail at home, without loss 
of present salary, to 


TAKE 


ew Position 


Se’ ei the study that attracts you: Electrical, 
Mechanical, or Steam Engineering, Ar- 
ehitectural or Mechanical Drawing, 
Surveying, Civil Engineering, Stenog- 
raphy. jookke creping, and English 
% Branches, The cermea Gf payment mie suit 

everybody. Established 1691, 130,0¢ 
dentaand graduates, Write for aaah 
The International Correspond 
Schools, Box 942, 
Scranton, Pa. 


ane ube smith Premier 


Tabulating 


and Billing Machine. 
An Ever Ready,... 
Effective 
Time and Labor Saving Device 


for Premier Users. 


Simplifies Bill Making and writing 
figures of different denominations in 
columns. 

It in no way interferes with the 
typewriter for usual lines of work. 


ASK FOR DESCRIPTIVE 
TABULATCR CATALOGUE. 


¢ 
¢ 
C 
¢ 


The Smith Premier Typewriter Co. 
SYRACUSE, N. Y., U.S. A. 

All waretlcsat at lowest prices. Best Railroad 

Track and W: agon or Stock Scales mada, 

Also 1000 useful articies, incjuding Sates, 

Sewing Machines, Bicycles, Touls. etc. Save 

Money. ListsFree. CHICAGO SCALE Co., Chicago. Hl. 


JESSOP'S STEE THE VERY 


rete 
OOLS; SAWS ETC. 
w™ JESSOP & SONS U2 QI JOHN. ST. NEW YORK 


PRINTING INKS 


- Tbe SOG AMERICAN is printed with CHAS 
ENEU JOHNSON & CO.’8 INK, Tenth and Lombard 
8ts., Philadelphia, and 47 Rose St., opp. Duane, New York 


